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PREFACE 


This manual contains maintenance information for the CDC 752 Keyboard Display 
Terminal. This terminal Is a remote communication device that operates in a con¬ 
versational mode with a central processor at speeds of 110 to 9600 baud. The ter¬ 
minal is available In different configurations to meet both national and international 
standards, and to provide compatibility with different types of communication 
facilities. The genealogy chart in the Parts Data section of this manual provides 
the equipment configuration for each type of terminal. Additionally, three different 
types of character printers are also available for use as peripheral devices on the 
terminal. * 


Maintenance information found in this manual Is intended for field service personnel, 
and for repair center or technical support personnel. Field service maintenance 
information is found principally in sections 1, 4, 6, ard 8 of this manual. Repair 
center maintenance Information is contained in sections 5 and 7. In addition to 
this manual, field servicing of the terminal requires use of the 752 Keyboard 
Display Terminal Operators Guide/Reference MonuaI/InstaI lotion Instructions and 
may require use of the Matrix Printer Reference and Field Service manual If the 
terminal is configured with an impact printer as a peripheral. Following is a listing 
of manuals associated with the operation and maintenance of the terminal. With 
the exception of those manuals previously noted, most of the manuals in the listing 
are for use by repair center personnel. 


Title 


Publication Number 


752 Keyboard Display Terminal Operators Guide/ 
Reference Manua I/I nsta I lotion Instructions 
Video Display Unit Hardware Maintenance Manual 
Nonimpact Printer Hardware Maintenance Manual 


62957300 

62961800 

62952500 


Additiorral copies of this manual or the previously listed manuals are available from: 


Control Data Corporation 
Technical Publications Department 
2401 North Fairview Avenue 
St. Paul, Minnesota 55113 


*Two appendixes have been added as interim change packages: 
1) appendix C has information on the d2-Key Typewriter 
Keyboard and Numeric Pad (previously only the 80-Key was 
mentioned; 2) appendix D, contains DDLT’s and Procedures 
for the 70-LPM Impact Printer. Equipments CA150A-D are 
included for the new 82-Key Typewriter Keyboard. 
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xvii 


Title 


Publication Number 


1 


Matrix Printer Operator Handbook 

Matrix Printer Reference and Field Service Manual 

Matrix Printer Family Spare Parts List 

Matrix Printer Parts Identification Manual 

These manuals are available from: 

Control Data Corporation 
Literature and Distribution Services 
8001 East Bloomington Freeway 
Minneapolis, Minnesota 55420 


76670900 

95390800 

95366300 

76671100 
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GENERAL DESCRIPTION 


1 


This section describes the general functions, features, and equipment characteristics 
of the 752 Keyboard Display Terminal and of the two printers that may be associated 
with the terminal. It includes descriptions of both the basic terminal and its avail¬ 
able variations. 

The basic terminal is a 50- or 60-Hz terminal with an 80-key keyboard and a 
modem interface. The user can select 60-Hz versions of the terminal with a current 
loop interface for connection to a current loop communication facility, or he can 
select 50-Hz versions with a current loop interface and/or FTZ-approved shielding,* 
The features incorporated in each type of 752 Keyboard Display Terminal are indi¬ 
cated with Xs in table 1-1, 


TABLE 1-1, AVAILABLE TERMINAL CONFIGURATIONS 


TERMINAL TYPE 

60 Hz 

50 Hz 

CURRENT LOOP 

FTZ SHIELDING 

752-10 

X 

— 

— 


752-n 

X 

— 

X 

— 

752-20 

- 

X 

— 

X 

752-21 

- 

X 

X 

X 

Undesignated 

— 

X 

— 

— 

Undesignated 

— 

X 

X 

— 


Additionally, the display terminal Is available with either a nonimpact thermal 
printer or an impact printer. The display terminal and the two different printers 
are shown in figure 1-1, 


* FTZ (Fernmelde Technisches Zentralamt) is a German licensing agency that sets 
limits on the radio frequency emissions generated by electrical and electronic 
devices. Many European countries have adopted FTZ requirements for the shield¬ 
ing of electronic equipment in order to control the level of stray radio frequencies 
in the atmosphere. 
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PRINTER 
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CONNECTING CABLE PATHS. 

Figure 1-1 • Display Terminal Configurations 


FUNCTIONS 

The display terminal functions as a stand-alone, remote input/output device for a 
computer system. It performs input and terminal control functions via a detachable 
keyboard assembly, and it monitors both input and output functions on a 12-inch 
crt display screen. Included within the display terminal are all of the necessary 
electronics, including an asynchronous, bit-serial, word-serial, communication 
facility interface, to permit it to operate in conversational mode in the same 
manner as a teletypewriter unit. The display terminal, however, incorporates many 
features not commonly found in teletypewriter terminals. The addition of one of 
the available printer peripherals provides the terminal with hardcopy printout 
capabilities. 


FEATURES 

The following text highlights six major features of the terminal. These are the 
display unit, keyboard, operator control, system/terminal interface, nonimpact 
printer, and impact printer. A features summary list follows the six major features. 
Other portions of this manual describe many of these features in greater detail; this 
portion of text provides brief descriptions and a features summary to facilitate 
familiarization and comparison. 


1-2 


62957400 A 



DISPLAY UNIT 


The display unit of the terminal is self-contained and includes a video display 
assembly, a logic module assembly, and a power supply. The keyboard, communi¬ 
cation line, and printer unit interfaces are part of the logic PC board. The location 
of major components within the display unit is shown in figure 1-2. 



Power Supply 

The power supply furnishes all necessary voltages for the display unit from either 
115 V ac or 220/240 V ac (nominal), 50- or 60-Hz power input sources. 


Video Display Assembly 

The video display assembly uses a 12-inch (diagonal measurement) crt, having a 
P4 white-phosphor coating and a nonglare faceplate. Nominal raster area on the 
display screen is an area approximately 7.8 in by 5 in (198 mm by 127 mm). This 
area can display 24 lines of up to 80 characters per line, with each character dis¬ 
played in a 7- by 9-dot matrix. Character display is accomplished by selectively 
blanking and unblanking the dots within this matrix. A display character refresh 
memory holds all the characters for display and refreshes the display screen at a rate 
equal to the frequency of the ac input power (50 or 60 Hz), 
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Logic Module Assembly 


The display recognizes and generates 128 character codes; the 95 alphanumeric 
character codes recommended by American National Standards Institute (ANSI) 
standard X3,4-1968/ and the 33 control codes recommended by ANSI standard 
X3.1973. During actual operation, the unit displays all 95 alphanumeric characters 
and responds to 13 of the 33 control codes as they are received. This leaves 20 
control codes for use in specific functions or operations (refer to appendix of this 
manual for transmit/receive code set). All 128 codes can be transmitted during 
normal online operation of the terminal. 

Character entries onto the display screen occur upon code reception or are made 
via the keyboard. To ensure entry at the desired screen location, a blinking cursor 
underscores the location of the next character entry. During consecutive character 
entries, the cursor progresses across a display line through all 80 character positions. 
At character position 73, a beeper signal sounds to warn the operator that the end 
of a line is approaching. This line-by-line manner of cursor advance continues 
until the last character position of the last line is reached. As that character 
is keyed in, the cursor resets to its home position (upper left corner of display 
area) or causes the display to scroll; that is, the cursor returns to the beginning of 
the last line while all lines already entered scroll up one line ( the first line is 
lost as it scrolls off the screen). 

Construction of the display unit is modular as indicated in figure 1-2, All circuits 
are solid-state, and with the exception of some of the power supply and high 
voltage circuits, all use integrated circuit technology. Both the display unit and 
the keyboard enclosures are made of heavy-gauge, molded, expanded-plastic, 
foam material covered with a durable vinyl paint. The overall design of the display 
unit lends itself to reliability, and the modular construction facilitates maintenance 
procedures, 


KEYBOARD ASSEMBLY 

The keyboard assembly, hereafter referred to as keyboard, serves as both a terminal 
control and data input unit for the display terminal operator. The terminal control 
function of the keyboard is discussed briefly in the following portion of this section 
and more thoroughly in the operation section of the associated Operators Guide/ 
Reference Manual (see preface). This portion of the text deals principally with 
the keyboard as a data input unit. The keyboard uses a main key cluster of 67 keys 
similar in appearance to a standard teletypewriter keyboard. It also has a 13-key 
numeric-entry cluster, to facilitate making numeric entries, located just to the 
right of the main key cluster. 
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All keycaps are wear-resistant plastic with molded-in characters to ensure legibility 
even after long usage, and all have a matte-finish surface to minimize glare. The 
layout of the keys on the keyboard Is shown in figure 1-3, 
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Figure 1-3, Keyboard Layout 

The keyboard is a modular unit that attaches to the display unit via an Interconnect¬ 
ing cable approximately 32 In (813 mm) long. All power required by the keyboard 
comes from the display unit power supply via this cable, and all data control codes 
generated by the keyboard are passed on to the logic circuits of the display unit 
via this same cable. 

The keyboard features trilevel operation; that is, it operates in lowercase mode, 
uppercase mode (SHIFT key actuated), and in control mode (CONTROL and char¬ 
acter keys actuated; or SHIFT, CONTROL, and character keys actuated). In this 
manner, the keyboard can be used to generate a full 128-character, ANSI- 
compatible code set. The complete character and code sets used in the display 
terminal are included In the appendix of this manual. 

Data entry from the keyboard is accomplished by typing in the desired control codes 
and/or alphanumeric characters on the keyboard. During online operation, trans¬ 
mission occurs as each key is pressed regardless of the state of any other keys on 
the keyboard. As a message is typed out and sent in the half-duplex mode of 
terminal operation, it displays on the screen of the display unit to permit visual 
verification of proper message format and content. Additional message verification 
is provided in full-duplex mode operation, which permits only received data to be 
displayed (such as transmitted data echoed back from the receiving station). 
Regardless of the transmission mode selected, where the data is displayed on the 
screen depends on the operating mode selected (page or scroll) and on the position 
of the cursor as data entry begins. 
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OPERATOR CONTROLS 


The display terminal has operator controls located on the keyboard and on the 
front and rear panels of the display unit. The controls most commonly used by the 
operator during display terminal operation are located on the keyboard assembly. 
Following is a list of these keyboard controls; their functions are described more 
thoroughly in the associated Operators Guide/Reference Manual (see preface), 

• CO indicator —• on terminals having a voltage level interface, this 
indicator lights to indicate the data set (modem) is ready and a carrier 
frequency signal is being received from the distant station, 

• ODD PAR/NO/EVEN PAR switch — selects odd, even, or no parity 
check/generate functions of the terminal, 

• FULL DUP/HALF DUP switch — directs transmit data to either the 
communication interface only (FULL DUP) or to both the communication 
interface and the display/printer interface, 

• ON LINE/LOCAL switch — selects online or offline mode of display 
terminal operation, 

• HIGH RATE/300/LOW RATE switch — selects transmit/receive baud 
rate for the terminal, 

• 96/64 switch — selects 96- or 64- character code set for data 
transmission, 

• PAGE switch — selects page or scroll mode of display operation. 

Just to the right of the display screen on the front panel is a single control knob. 

This is the INTENSITY control knob, used to adjust the intensity of the crt display 
to suit ambient lighting conditions in the area of display terminal installation. 

The display terminal rear panel, shown in figure 1-4, has the data set and peripheral 
connectors, a test switch, the ac power cord, and circuit breaker CBl, CB1 serves 
as the terminal on/off switch, and is used to apply or remove ac power to the ter¬ 
minal, The test switch is for use when testing or checking display terminal operation. 
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Figure 1-4, Display Terminal Rear Panel 
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SYSTEM/DISPLAY TERMINAL INTERFACE 


The display terminal has two interface connectors on the rear panel. The PERIPHERAL 
CONNECTOR is used to connect either the impact printer or the nonimpact printer 
to the terminal. The DATA SET CONNECTOR is used to connect the terminal to 
the communication facility. Connector pin assignments for the peripheral connector 
are shown in table 1-2, Pin assignments for the data set connector vary with the 
type of communication facility being interfaced, either current loop or voltage 
level. Pin assignments for voltage level channel connections are shown in table 1-3, 
Pin assignments for current loop channels are much simpler and are described a 
little later in this portion of the text. 

The printer interface is compatible with RS-232-C and CCITT V.24 recommendations 
for full- or half-duplex, asynchronous communication facilities. The purpose of 
the printer interface is to enable hardcopy records of communications to be produced 
via a peripheral printer. In a manner similar to the display, only received informa¬ 
tion is routed to the printer during full-duplex, online operation of the terminal; 
while both received and transmitted information is routed to the printer during 
half-duplex, online operation. Both the printer and the communication channel 
baud rate selectors must be set for the same transfer rates. 


TABLE 1-2. PERIPHERAL CONNECTOR PIN ASSIGNMENTS 


PIN 

NUMBER 

CCITT 

EIA 

SIGNAL NAME 

ORIGIN 

1 

101 

AA 

Projective Ground 

• 

Printer/Terminal 

2 

— 


Not Used 

— 

3 

104 

BB 

Received Data 

Terminal 

4 

— 


Not Used 

— 

5 

— 

— 

Not Used 

— 

6 1 

107 

CC 

Data Set Ready (DSR) 

T erminal 

7 

102 

AB 

Signal Ground 

Printer/Terminal 

8 

109 

CF 

Received Line Signal Detector (CO) 

Terminal 

9 

— 

— 

Not Used 

— 

25 

— 

— 

Not Used 

i-- .. 

— 
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TABLE 1-3. VOLTAGE LEVEL CHANNEL INTERFACE 
CONNECTOR PIN ASSIGNMENTS 


PIN 

NUMBER 

CCITT 

EIA 

SIGNAL NAME 

ORIGIN 

1 

101 

AA 

Protective Ground 

Modem/Terminal 

2 

103 

BA 

Transmitted Data 

Terminal 

3 

104 

BB 

Received Data 

Modem 

4 

105 

CA 

Request to Send (RTS) 

Terminal 

5 

106 

CB 

Clear to Send (CTS) 

Modem 

6 

107 

CC 

Data Set Ready (DSR) 

Modem 

7 

102 

AB 

Signal Ground 

Mod em/T e rm i na 1 

8 

109 

CF 

Received Line Signal Detector (CO) 

Modem 

9 

— 

— 

Not Used 

{ 

— 

10 

— 

— 

Not Used 

— 

11 

— 

— 

Secondary Request to Send (SRTS)* 

— 

12 

122 

SCF 

Secondary Received Line Signal Detector (SCO) 

Not Used 

13 

121 

SCB 

Secondary Clear to Send (SCTS) 

Not Used 

14 

118 

SBA 

Secondary Transmitted Data 

Not Used 

15 

114 

DB 

Transmission Signal Element Timing 

Not Used 

16 

119 

SBB 

Secondary Received Data 

Not Used 

17 

115 

DD 

Receiver Signal Element Timing 

Not Used 

18 

— 

— 

Not Used 

— 

19 

120 

SCA 

Secondary Request to Send (SRTS) 

Terminal 

20 

108.2 

CD 

Data Terminal Ready (DTR) 

Terminal 

21 

no 

CG 

Signal Quality Detector 

Not Used 

22 

125 

CE 

Ring Indicator 

Not Used 

23 

111 

CH 

Data Signal Rate Selector 

Terminal 

24 

113 

DA 

Transmit Signal Element Timing 

Not Used 

25 

— 

— 

Not Used 

— 

* Data set connector has 

pin 11 jumpered to pin 19. 
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In local mode operation of the display terminal, keyed-in data is directed to both 
the display screen and to the peripheral printer, regardless of the setting of the 
half-duplex/full-duplex switch. Selection of local mode always disconnects the 
transmit interface of the display terminal, while the receive interface may be 
either maintained or disabled via switch conditioning within the terminal; see 
CONSTANT DTR Switch description in the associated Operators Guide/Reference 
Manual (see preface)or refer to section 5 of this manual. 

The rear panel data set connector is used to interface voltage level terminals to a 
voltage level communication facility, and current loop terminals to a current loop 
communication facility. As indicated in table 1-3, terminals interfacing voltage 
level communication facilities use RS-232-C/CCITT V,24-compatible signals to 
and from the data set connector. Current loop terminals use receive and transmit 
circuits designed to interface a 20-milliampere current loop communication facility. 
The data set connector pins used on current loop terminals vary with the type of 
current loop facility being connected. Unipolar, half-duplex facilities use pin 2 
for transmit data and pin 3 for receive data; unipolar, full-duplex facilities use 
pin 2 for transmit data, pin 3 for receive data, and pin 7 as a common receive/ 
transmit channel ground.* Although all current loop terminals use the same trans¬ 
mit and receive circuits, internal conditioning of terminals used on a half-duplex 
current loop facility differs slightly from that of terminals used on a full-duplex 
current loop facility (refer to facing-page description for Current Loop Transmit 
and Receive Diagram in section 5), 

With the exception of their different communication facility interfaces, voltage 
level and current loop terminals operate in an identical manner. 


NONIMPACT PRINTER 

The nonimpact printer, see figure 1-5, operates as an output peripheral device in 
conjunction with the display terminal. It prints a maximum of 30 characters per 
second (300 baud) in serial order, and checks for even character parity, A full 
print line is 80 characters maximum. 

The printer cabinet contains the following major functional components; a print 
mechanism, interface and control logic cards, and a power supply. The position 
of these components within the printer cabinet is shown In figure 1-6. 


* Where only 4-wire, full-duplex, current-loop communication facilities are 
available, the separate receive and transmit channel grounds are tied together 
for connection to pin 7 of the data set connector. 
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Print Mechanism 


The print mechanism consists of the electromechanical elements necessary to print 
characters and to advance the roll-type heat-sensitive paper on which characters 
are printed. Printing is done by a single printhead that consists of a set of heater 
elements arranged in a 5- by 7-dot matrix, A character is printed by bringing the 
printhead into contact with the heat-sensitive paper and quickly heating the matrix 
elements necessary to reproduce the desired character. Multicopy records cannot 
be made on this type of printer. The printer is capable of reproducing the 95 
(including space) uppercase and lowercase characters and symbols listed in appendix A 
of this manual. It responds to the following ASCII control codes; backspace, line 
feed, and carriage return. 


Interface and Control Logic Cards 

The interface and control logic cards contain circuits for interfacing the printer to 
the display terminal and for controlling printer operation. The interface card 
accepts serial outputs from the display terminal, assembles and decodes these outputs, 
and directs them to the appropriate circuits (data outputs to the printhead and con¬ 
trol outputs to the control logic). The control card provides timing and control 
signals for all printer operations. 


Power Supply 

The nonimpact printer power supply is a single, removable assembly that provides 
four regulated dc voltages: +5 for all logic circuits, + 16 for the print mechanism, 
+ 24 for the print mechanism, and -24 for the printer/terminal interface circuits. 
All outputs have overcurrent and overvoltage protection. 


IMPACT PRINTER 

The impact printer, shown in figure 1-7, operates as a peripheral device for the 
display terminal in lieu of the nonimpact printer. It prints characters in serial 
order at speeds of up to 173 characters per second in a 60-Hz version or 180 char¬ 
acters per second in a 50-Hz version. It includes internal switches for selecting 
150, 300, 600, or 1200 baud data reception rates and for selecting either odd or 
even parity checking of received codes. Although the impact printer has a print 
line capacity of 132 characters, the use of line feed and carriage return control 
codes can format a print line to match the display line format of 80 characters. 

The printer cabinet contains a print mechanism, interface and control logic cards, 
and a power supply. Figure 1-8 shows the location of these components within the 
printer cabinet, and the following text briefly describes each component. 
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Print Mechanism 


The print mechanism consists of all electromechanical components necessary to print 
characters and to move the paper forms on which characters are printed. The 
mechanism uses standard, fan-folded, single or multicopy (up to five parts) paper 
forms. The printhead of the mechanism consists of a set of impact pin elements 
arranged In a vertical 1- by 7-dot matrix. This printhead prints one vertical column 
at a time within a 7- by 7-dot character matrix. Printing is accomplished by 
bringing the required pins into contact with an inked ribbon, which in turn transfers 
the dot pattern to a paper form. Electric solenoids actuate the particular pins for 
printing each portion of a desired character, which is determined by decoding the 
signals received via the terminal-to-printer interface. The printer is capable of 
reproducing the 95 (including space) uppercase and lowercase characters and 
symbols listed in the appendix of this manual, and it responds to the following 
ANSI control codes: carriage return, line feed, vertical tabulation, and form 
feed. Other device control codes cause the printhead to space a character 
position. 


Interface and Control Logic Cards 

With the exception of the printhead driver board, which is mounted on the print 
mechanism, the logic chassis contains all the interface and control logic cards. 
Each card is a separate module that is removable by releasing the holding cams at 
each end of the card and withdrawing it from the logic chassis. Replacement is 
done in a reverse manner, slide the cards into the proper position In the chassis 
and set it to its connector via the holding cam levers. Logic circuits on these 
cards perform terminal-to-printer interface, control and timing, character code 
decoding and print mechanism control functions for the printer. 


Powor Supply 

The power supply in the printer consists of an ac input power transformer, a back¬ 
plane rectifier board, and a dc regulator/power supply board. These components 
are physically separated from one another, as shown In figure 1-8, The transformer 
converts either 60-Hz or 50-Hz ac input power to the following voltages: 13, 16, 
24, and 28 V ac. The backplane board contains rectifiers for producing +12- and 
+ 36-V dc power. The power supply board supplies regulated + 5 V dc for the logic 
circuits, and it also contains a -12-V dc rectifier/regulator to produce power for 
use by the controller, character decoder, and interface circuits of the printer. 
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FEATURES SUMMARY 


Following is a summary listing of display terminal features; some features listed have 
been described earlier in this section and some are given here for the first time. 

• Self-contained display unit with interface for connecting rerTX)vable 
keyboard module. 

• 12-inch crt screen using an approximate 7,8-in by 5-in (198-m by 127-m) 
raster area. 

• Nonglare crt screen. 

• 24 display lines of 80 characters per line. 

• Character refresh memory capable of holding all character codes recog¬ 
nizable by the terminal. 

• Display character refresh rate of either 50 or 60 Hz (power line input 
frequency)for flicker-free viewing, 

• Blinking cursor to mark position of next character entry. 

• Highlight feature, permitting operator to display selected data fields 
either at reduced intensity or blinking. 

• Capability of positioning cursor anywhere on display area via keyboard 
inputs. 

• Audible notification at 73rd character position that end of line is 
approaching. 

• Capability of recognizing and generating 128 discrete codes: 95 alpha¬ 
numeric codes and 33 control codes. 

• Alphanumeric and control character codes that correspond with those 
recommended by ANSI, 

• Modular keyboard assembly interconnected to display unit via single 
^interface cable. 

• 80-key keyboard with 67-key main cluster and 13-key numeric entry 
cluster. 

• Nonglare keycaps on all keyboard keys, 

• Keyboard access to all 33 ANSI control codes. 

• Keyboard carries all controls and irdicators normally used by the operator 
during display terminal operation. 

• 3-character buffer for keyed-in data to prevent typing-burst errors. 
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• Operator selection of the following via the keyboard: 

— Online or local mode (offline) operation of the display terminal# 

— Choice of routing keyed-in data to the communication channel only, 
to the display and printer only, or to the display, printer, and 
communication channel. 

— Choice of any two of the following communication line baud rates 
in addition to a preset 300 baud rate: 110, 150, 200, 600, 1200, 
1800, 2400, 4800, or 9600. 

- Odd, even, or no word parity, 

— Page or scroll made operation of displayed data entered via the 
keyboard, 

— Use of either 96- or 64-character, alphanumeric, ANSI code sets 
for keyed-in data, 

• Keyboard control of display functions including cursor positioning, reset 
cursor, clear screen, line clear, or highlight, 

• Display terminal available with either voltage level communication 
facility interface, or with current loop interface, 

• 50-Hz terminals with FTZ-approved shielding, 

• Rear panel connector for attaching either nonimpact printer for quiet 
terminal operation, or impact printer for producing up to 5-part multi¬ 
copy forms, 

• Rear panel tests for facilitating display terminal test and checkout 
procedures. 


EQUIPMENT CHARACTERISTICS 


The following paragraphs describe the environmental, electrical, and physical 
characteristics for the display terminal, the nonimpact printer, and the impact 
printer. 
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ENVIRONMENTAL REQUIREMENTS 

All of the display terminal equipments have the following environmental requirements 

• Operating 

Temperature: 50®F to 104°F 00°C to +40°C) 

Temperature Change: 18°F/h (lOPC/h) 

Relative Humidity: 20 to ^/o - no condensation 
Humidity Change: 10%/h 

Altitude from Sea Level: -980 to +9850 ft (-300 to +3000 m) 

• Nonoperating 

Temperature: -14°F to + 122°F (-lO^C to +50°C) 

Temperature Change: 27°F/h (15°C/h) 

Relative Humidity: 10 to 90% - no condensation 
Humidity Change: 10%/h 

Altitude from Sea Level: -980 to +9850 ft (-300 to +3000 m) 


DISPLAY TERMINAL-ELECTRICAL 

The display terminal has the following electrical power requirements. 

• 120 V ac, 60 Hz, at 1.0 A, nominal 

• 220/240 V ac, 50 Hz, at 0.55 A, nominal 

The display terminal requires 90 W of power. Heat dissiplation is approximately 
332 Btu/h. 

NONIMPACT PRINTER-ELECTRICAL 

The nonimpact printer has the following electrical power requirements. 

104 to 127 V ac single-phase, 59.0 to 60.6 Hz, 2.0 A 

or 

198 to 242 V ac single-phase, 49.0 to 50.5 Hz, 1.3 A 
216 to 264 V ac single-phase, 49.0 to 50.5 Hz, 1.3 A 

The nonimpact printer requires 100 W of power. Heat dissipation is approximately 
341 Btu/H. 
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IMPACT PRINTER-ELECTRICAL 

The impact printer has the following electrical power requirements. 

104 to 127 V ac single-phase, 59.0 to 60.6 Hz, 4.2 A 

or 

198 to 268 V ac single-phase, 49.0 to 50.5 Hz, 2.1 A 
Power use of this printer is 250 W and heat dissipation is 854 Btu/h. 


DISPLAY TERMINAL-PHYSICAL 

The display terminal has the following dimensions and mass with the keyboard 
attached, see figure 1-9. 

Height: 15.2 in (386.1 mm) 

Width: 21.7 in (551.2 mm) 

Depth: 20.5 in (520.7 mm) 

Mass: 51 lb (23.1 kg) 


NONIMPACT PRINTER-PHYSICAL 

The nonimpact printer has the following dimensions and mass, see figure 1-10. 

Height: 5.9 in (149.9 mm) 

Width: 17.6 in (447.1 mm) 

Depth: 15.9 in (403.9 mm) 

Mass: 30 lb (13.6 kg) approximately 


IMPACT PRINTER-PHYSICAL 

The impact printer has the following dimensions and mass, see figure 1-11. 

Height: 14.8 in (375.9 mm) 

Width: 27.6 in (701 mm) 

Depth: 15 in (381 mm) 

Mass: 77 lb (35 kg) approximately 
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OPERATION 


2 


This section title page is included to maintain format continuity and compatibility 
with other manuals of this type. See the Operators Guide/Reference Manual 
referred to in the preface of this manual for information on operating the terminal. 
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INSTALLATION AND CHECKOUT 


3 


This section title page is included to maintain format continuity and compatibility 
with other manuals of this type. The appendix of the associated Operators Guide/ 
Reference Manual (see preface) contains installation information for this terminal, 
and section 6, Maintenance, of this manual contains checkout information for the 
terminal. 
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THEORY OF OPERATION 


4 


The schematic, logic and timing diagrams in section 5 of this manual provide 
sufficient information for a technician with proper test equipment to identify and 
correct problems arising from individual circuit or component malfunctions. 

Section 4 describes the functional theory of the modular assemblies comprising the 
keyboard display terminal. Additionally, it provides an overview of each assembly 
comprising the terminal to assist in diagnosing a malfunction to a particular component 
or part. 

The display terminal consists of five functional assemblies: 1) keyboard assembly, 

2) video display assembly, 3) logic module assembly, 4) rear panel assembly, 
and 5) power supply assembly. Figure 4-1 is a functional block diagram of the 
display terminal. In addition to describing the functional theory of the five 
principal assemblies of the display terminal, this section also provides descriptions 
for miscellaneous components that are field-replaceable and a description of the 
nonimpact printer. The functional theory of the impact printer is described in the 
reference and field-service manual for the impact printer (see preface for publi¬ 
cation number and ordering information). 
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Figure 4-1. Functional Block Diagram of Display Terminal 
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KEYBOARD ASSEMBLY 


Figure 4-2 shows the component ports of the keyboard module. As noted previously, 
the keyboard provides the terminal operator/display terminal interface, and con¬ 
sequently, the interface to the system of which the terminal is a part. Via the 
keyboard, the operator controls the operating modes and parameters of the terminal 
and keys in data for transmission to the central processing unit (CPU), 



I 

Figure 4-2, Keyboard Module 1 
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With the exception of the SHIFT, SHIFT LOCK, CONTROL, REPEAT and BREAK 
keys, pressing any key on the keyboard enables a seven-bit code to pass to the key¬ 
board interface,* This code then transfers to the control-logic PC board where it is 
identified and acted upon accordingly (for example^ transmit and display, transmit 
only, control). All code-encoding keys on the keyboard feature N-key rollover, 
which means that pressing a key enables the transfer of its code to the keyboard 
interface, regardless of the state of other keys on the keyboard. For example, even 
if two keys are pressed and held down, pressing a third key will pass the code asso¬ 
ciated with the third key to the interface. 

The SHIFT, SHIFT LOCK, and CONTROL keys do not generate a code, they 
modify key codes. The SHIFT and the SHIFT LOCK keys modify key codes in the 
same manner by permitting access to the second (or uppercase) level of keyboard 
codes. The CONTROL key allows access to the third (or control level) of keyboard 
codes. Figures and tables in the appendix of this manual list the codes and symbols 
associated with each key. Pressing the REPEAT key and holding it down while a 
data key is pressed and held, permits the code associated with the data key to repeat 
approximately 15 times per second until the REPEAT key is released. The BREAK 
key, while not a code-generating key, does pass a signal to the keyboard interface. 
Pressing the BREAK key causes the Break signal line to remain high (logical 1) for 
as long as the key is held down. 

Table 4-1 shows the keyboard interface signal line assignments. A high level 
(logical 1) signal on the interface is defined as being between +2,4 and +5.25 V dc. 
A low level (logical 0) signal on the interface is defined as being between -0.5 
and +0.4 V dc. All signals from the keyboard interface, except those coming in 
from the keyboard toggle switches, are electronically buffered and are not subject 
to switch-contact bounce. All keyboard power comes from the power supply 
assembly via the keyboard/display interface cable. The voltages supplied are 
+ 5,0 ± 0.25 V dc and -12 ± 0.60 V dc. The following paragraphs describe the on/ 
off states of the interface signal lines. 

The CO signal line carries a Carrier On signal from the terminal communication 
channel interface to the keyboard CO indicator. When this line is low, the indi¬ 
cator lights; when high, the indicator is extinguished. 

The Page signal goes high when the PAGE key on the keyboard is pressed. This 
enables the page mode operation of the display screen. When this signal is low 
(PAGE key up), scroll mode operation of the display screen is enabled. 


* The 96/64 and PAGE keys are actually switches and the CO key is actually an 
indicator. 
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TABLE 4-1. KEYBOARD INTERFACE SIGNAL LINES 


PIN 

SIGNAL 


PIN 

SIGNAL 

1 

CO 


14 

High Rate 

2 

Page 


15 

Low Rate 

3 

Data 26 


16 

Odd Parity 

4 

Data 2^ 


17 

Even Parity 

5 

Data 2^ 


18 

Signal Ground 

6 

Data 2^ 


19 

Open 

7 

Data 2 ^ 


20 

Frame Ground 

8 

Data 2^ 


21 

Open 


Data 2^ 


22 

Open 


Data Ready 


23 

+ 5 V dc 

H 

Online/Local 


24 

Signal Ground 


Full/Half Duplex 


25 

-12 Vdc 

wM 

Break 


Shell 

Frame Ground 


A high level on a Data 2^ signal line equals a set bit, while a low level on a Data 
2^ signal line equals the absence of a bit, or logical 0. 

The Data Ready signal line switches from a normally high-level condition to a low- 
level condition for between 8 to 20 microseconds to inform the display logic that 
new data is on the Data 2^ signal lines and is ready to be read. 

The Online/Local signal line goes high when the ON LINE/LOCAL keyboard switch 
is in the ON LINE position; it goes low when the switch is in the LOCAL position. 

The Full Duplex/Half Duplex signal line goes high when the FULL DUP/HALF DUP 
keyboard switch is in the FULL DUP position; it goes low when the switch is In the 
HALF DUP position. 

The Break signal line goes high when the BREAK keyboard key is pressed and it 
remains high until the key is released, at which time it goes low. 

The High Rate signal line goes low when the HIGH RATE/300/LOW RATE keyboard 
switch is in the HIGH RATE position; it goes high when the switch is in either the 
300 or the LOW RATE position. 
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The Low Rate signal goes low when the HIGH RATE/300/LOW RATE keyboard 
switch is in the LOW RATE position; it goes high when the switch is in either the 
300 or the HIGH RATE position. 

The Odd Parity signal line goes low when the ODD PAR/NO/EVEN PAR keyboard 
switch is in the ODD PAR position; it goes high when the switch is in either the 
NO or the EVEN PAR position. 

The Even Parity signal line goes low when the ODD PAR/NO/EVEN PAR keyboard 
switch is in the EVEN PAR position; it goes high when the switch is in either the 
NO or the ODD PAR position. 


VIDEO DISPLAY ASSEMBLY 

The video display assembly (monitor) enables monitoring of electronically encoded 
information. The monitor receives fixed-rate horizontal and vertical sync inputs 
from the control logic counters, and the video (blank and unblank) signals are not 
modulated onto the sync pulses. The video signal Inputs to the monitor come from 
the symbol generator and read/write memory (refresh memory) circuits on the logic 
module PC board. This method of separating the video and sync signals to the 
monitor nearly eliminates vertical roll and horizontal tearing of displayed images. 

The monitor receives only an unregulated +23-V dc input from the power supply 
module. From this voltage input, the monitor produces all of the other voltages, 
including the i2-kV anode voltage necessary for operation of the crt. The principal 
subassemblies of the video display assembly are shown in figure 4-3. These sub- 
assemblies are the crt, the vertical choke, the monitor PC board, the +15-V 
regulator assembly, the crt yoke assembly and crt cap, and the high-voltage trans¬ 
former. Following are brief descriptions of each of these subassemblies. 


CATHODE-RAY TUBE (CRT) 

The crt is a standard i2-inch display tube which uses a P4 white phosphor screen 
and a bonded, nonglare faceplate. The crt is a replaceable item and procedures 
for removing and replacing it are included in section 6. 


VERTICAL CHOKE 

The vertical choke is connected in series with the vertical yoke coil; it suppresses 
oscillations in the vertical output circuit to provide a linear vertical sweep motion 
of the crt electron beam. Procedures for replacing the vertical choke are included 
in section 6. 
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Figure 4-3. Location of Video Display Subassemblies 


MONITOR PC BOARD 

The monitor PC board contains the horizontal and vertical sync and amplifier 
circuits for controlling the sweep of the electron beam across and up and down the 
crt screen. It also carries the video amplifier circuits that control blanking and 
unblanking of the beam. The sync circuits incorporate a feature that shuts off the 
high voltage (12 kV) upon loss of either the horizontal or vertical sync pulses. 
Adjustment procedures for vertical height and linearity, and for contrast and focus 
controls mounted on the monitor PC board are included in section 6 of this manual, 
as are procedures for removing and replacing the PC board. A schematic of this 
PC board is included in section 5. The PC board also has a +5-V dc regulator 
circuit on it for producing a regulated +5 V dc from the + 15-V dc output of the 
+ 15-V regulator assembly. 
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+15-V DC REGUUTOR ASSEMDLY 


The + 15-V dc regulator assembly is the large heat sink and regulator circuits 
mounted on the left rear side of the display unit. The regulator circuit consists of 
a +15-V dc regulator and a pass transistor, each mounted in aground metal package 
(TO-3 type). Figure 4-4 shows the mounting location of the regulator assembly on 
the video monitor chassis and the location of the pass transistor and regulator circuit 
on the heat sink. 

The regulator assembly accepts an unregulated +23-V dc input from the power supply 
module and converts it to a regulated + 15-V dc output for use by the monitor PC 
board. The +15-V output splits to furnish power to two locations on the monitor 
PC board. One output furnishes +15 V to circuits using this power level directly, 
while the second supplies a +5-V dc regulator circuit to produce a regulated 
+ 5-V dc output. Refer to the Noncomposite Video Display Electronics Schematic 
Diagram and the +15-V Regulator Assembly Schematic Diagram in section 5 of this 
manual for circuit details. Section 6 of this manual contains the procedures for 
checking the regulator assembly and for replacing it if necessary. 




Figure 4-4, +15-V dc Regulator Assembly 
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CRT YOKE AND CRT CAP 


The crt yoke provides horizontal and vertical deflection of the crt electron beam 
so that the beam sweeps the screen properly. This is accomplished by applying the 
horizontal and vertical amplifier outputs to the horizontal and vertical deflection 
coils in the yoke assembly. The yoke assembly is not expected to fail unless 
physically damaged but since that possibility does exist, replacement and adjust¬ 
ment procedures for the yoke assembly are included in section 6, The yoke also 
has some small permanent magnets affixed to it. These magnets are used to minimize 
geometric distortion of the video display. Section 6 also contains procedures for 
installing these magnets on a new yoke assembly to minimize the effects of geometric 
distortion. 


HIGH-VOLTAGE TRANSFORMER 

The high-voltage transformer produces all high dc voltages (-190, +45, +465, and 
+ 12 kV dc) used within the video display assembly by boosting the output of the 
horizontal amplifier. The secondary of the transformer is tapped at various points 
so that outputs can be rectified and used in the high voltage portions of the monitor 
PC board electronics. 


WARNING 

Never touch or attempt to replace the high volt¬ 
age transformer while power is app I i ed to the 
terminal. 

LOGIC MODULE ASSEMBLY 


The logic module assembly is the heart of the display terminal in that it carries the 
bulk of the electronic circuits for the terminal. Figure 4-5 shows the location of 
the PC board within the terminal and figure 4-6 is a detailed block diagram of the 
circuits mounted on the PC board. The following text describes the general functions 
of the circuits on the logic PC board. Logic and timing diagrams for these circuits 
are included in section 5. 

The function of the phase-lock loop circuit is to lock vertical sync timing for the 
video display to the frequency of the ac input power. The circuit accomplishes this 
by comparing the output of the vertical sync circuit with the frequency of the ac 
Input power, and then adjusting the output of a 14.5962-MHz oscillator slightly 
upward or downward, as necessary, to maintain optimal synchronization. 
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L06IC MODULE ASSEMBLY 
PC BOARD 


Figure 4-5. Location of Logic Module Assembly PC Board in Display Terminal 

The output of the i4,5962-MHz oscillator is a 68.51-ns clock pulse (center fre¬ 
quency), which corresponds to one display dot time. Each character space consists 
of nine horizontal dot times; seven are displayable and two are used for spacing 
between characters. Because a display line can consist of 80 characters, there are 
9 X 80 (720)dot times per horizontal display line (49,33 ps) During this 49,33 ps 
time period, the electron beam of the crt moves from the left side of the screen to 
the right side. To begin a new dot line, the beam must move back to the left side 
of the screen. This movement of the beam takes 198 dot times, or 13,56 ps since 
nothing has to display during this horizontal retrace time. One complete cycle of 
the beam from left to right and back is called a scan line and this scan line 
takes 49.33 ps plus 13.56 ps, or 62,89 ps to complete. 

Vertically, a character has ten dot positions, nine are displayable and one is used 
for spacing between horizontal scan lines and for cursor display. This means that 
it requires 240 scan lines to complete a page of 24 character lines. This, in turn, 
takes 15,09 ms, or 240 scan lines times 62,89 ps per scan line. To complete an 
entire display frame cycle, the electron beam of the crt must move from its final 
display position at the bottom of the display screen up to the upper left corner of 
the screen. The time allotted for this movement of the beam to occur in a 60-Hz 
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Figure 4-6. Logic Module Assembly PC Board Block Diagram 
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terminal is 1.57 ms. Total cycle time for one complete display frame on a 60-Hz 
terminal is, therefore, 15.09 ms plus 1.57 ms, or 16.66 ms. Timing for 50-Hz 
terminals is essentially the same, except that time allotted for moving the beam of 
the crt from its final display position up to the upper left corner of the screen is 
4,91 ms. This means that a 50-Hz terminal has a display frame time of 20 ms, 
rather than the 16.66-ms frame time of the 60-Hz terminal. 

During the time that the electron beam is scanning a display screen, its position 
must be tracked so that it can be determined what the beam is supposed to be doing 
at any given dot position on the screen. The circuits shown in figure 4-6 track the 
motion of the beam via the horizontal and vertical scan counters, and control the 
presentation of character information on the screen by presenting the crt with video 
blank and unblank signals at the appropriate dot positions. 

Other circuits shown in figure 4-6 are used to control where, when, and how video 
information is displayed on the crt screen. Since display information may originate 
from either the keyboard or the communication channel, control circuits are pro¬ 
vided to multiplex display information into the refresh memory. Information from 
the memory must be converted into video blank and unblank signals for each dot 
position on the screen, and cursor-positioning control inputs from either the key¬ 
board or the communication channel must be monitored and acted upon to move the 
cursor to any desired character position on the screen. All keyboard and internal 
control switch positions are monitored by the control logic so that the display reacts 
in accordance with the selected operating parameters of the terminal. 

In addition, the logic module PC board has DART (universal asynchronous receiver/ 
transmitter) circuitry to assemble serial communication channel data into parallel 
words for use within the terminal, and to serialize keyboard data from the terminal 
for transmission on the communication channel. Circuits are also provided for 
either a current loop or an RS-232-C communication channel interface and for an 
RS-232-C peripheral printer interface. 


REAR PANEL ASSEMBLY 

Figure 4-7 indicates the location of the rear panel assembly on the display terminal 
and shows the external layout. The panel mounts the peripheral printer and com¬ 
munication facility interface connectors, the TEST/NORMAL switch, and the ac 
enlry panel housing. The ac entry panel housing is the entry point for ac power to 
the terminal, and it contains circuit breaker CBl and a radio frequency interference 
(RFI) filter. On 50-Hz, 220-/240-V ac terminals, connector CP2 (coming out of 
the ac entry panel housing internally), is the connector having the LOW and 
NORMAL wire connectors for matching the ac input power (nominal 220 V or 
240 V) to the power requirements of the display terminal (see AC/DC Power Inter¬ 
connect Diagram in section 5 for details). 
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Circuit breaker CBl and the RFI filter are the only field replaceable components on 
the rear panel assembly. Procedures for replacing these two items are included in 
section 6 of this manual. 


POWER SUPPLY ASSEMBLY 


Figure 4-8 shows the top and front views (relative to front of display) of the power 
supply and figure 4-9 shows its mounting location within the display unit. The 
power supply receives its ac input power via CP2 and distributes dc voltages to the 
keyboard, video assembly, and logic module assembly via HJ2, Output voltages 
from HJ2 are as follows: 


HJ2 Pin No. 
1 
2 
3 

4 through 6 


Output 

19 V ac at 0,1 A, maximum 
Not used 

+ 23 V dc at 1,5 A, maximum 
Ground 
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8 and 9 


11 and 12 


+ 12 V dc at 0,2 A, maximum 
Ground 

-12 V dc at 0,2 A, maximum 
+ 5 V at 6,0 A combined, maximum 


An ac input circuit breaker, CBl, is located on the rear panel of the display ter 
minal and is rated at 3,0 A for 115-V ac terminals or 2,0A for 220/240-V ac 
terminals. 


SAFETY GROUND 
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mil 
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Figure 4-8, Top and Front Views of Power Supply Module 
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AC input power enters the ac entry panel at the rear of the display terminal and is 
coupled to the power supply via cable connectors CJ2/CP2, Jumper connections 
on CJ2 are used to match input line voltage to the primary of the power supply 


transformer. 



AC Input Voltage 

Line Input to CJ2 

Jumpers on CJ2 

115 

Pins 1 and 2 

Pins 1 to 3 and 2 ti 

220 (Low) 

Pins 1 and 4* 

Pin 2 to 3 

240 (Normal) 

Pins 1 and 6^ 

Pin 2 to 3 


* Check AC/DC Power Interconnect Diagram in section 5 for internal connection 
of 220 V ac (low) or 240 V (normal) inputs. ) 
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NONIMPACT PRINTER 


The nonimpact printer is a serial-input, RS-232-C-compatible, thermal printing 
device capable of printing at speeds up to 30 characters per second. A single 
printhead, containing a 5- by 7-dot matrix, is used to print one character at a 
time over an 80-character print line. Characters are formed by bringing the print- 
head into contact with heat-sensitive paper and heating selected elements of the 
matrix. The printer is capable of performing the following operations in response 
to input data commands. 

• Character Print — printhead moves down, contacts the paper, and 
printhead elements heat to print the selected character. After printing, 
the printhead moves back off the paper to the next column for printing 
(see appendix A for characters and control code listing). 

• Backspace — printhead moves one column to the left. 

• Line Feed — paper advances either one or two lines, depending on 
setting of Line Spacing switch, 

• Carriage Return — printhead returns to left margin of paper. Printer 
does an automatic carriage return and line feed after reaching print 
column 80. 

Figure 4-10 shows the various subassemblies of the nonimpact printer. Maintenance 
philosophy for the printer power supply is to replace it entirely upon failure; the 
four regulated outputs of the printer power supply (+5, +16, +24, and -24 V dc) 
should measure within ±5 percent of their nominal output level. The following 
paragraphs discuss the functional theory of the logic and interface circuits of the 
printer as related to operation of the print mechanism. 



Figure 4-10. Nonimpact Printer Subassemblies 
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Interface connectors, power connectors, fuse holder wiring, and internal cable 
routing for the nonimpact printer are identified in figure 4-11, The replaceable 
power supply is shown in relation to the connectors near the rear panel of the printer 
cabinet. For the pin assignments of the RS-232-C interface connector, refer to 
section 1 and the table for the Peripheral Connector Pin Assignments, The J5 con¬ 
nector shown in the diagram is not used in this subsystem application. 



Figure 4-12 is a functional block diagram of the printer components and figure 4-13 
shows the location of various print mechanism components. Refer to this latter 
figure to locate components as they are described in the following text. As shown 
in figure 4-12, serial input data enters a serial-to-parallel converter. When the 
converter receives the Stop bit of an input word, the word shifts to decoder/encoder 
logic and a Start pulse starts the command logic. Parity error checking is also done 
during the Stop bit time, and if an error is detected, an error code goes to the 
decoder/encoder in lieu of the data word code and the Start pulse starts the command 
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logic. The decoder/encoder indicates the type of operation (print or control) to be 
performed to the command logic. Once an operation starts, the Busy signal rises 
and remains high until the operation is complete (about 32 ms). 

A character-print operation activates the timing logic via a Counter Enable signal; 
the timing logic, in turn, first energizes the platen solenoid with a Platen Drive 
signal and then begins moving the printhead down toward the platen. Figure 4-14 
shows the timing for a character print operation. As the printhead contacts the 
paper and moves it against the platen, the timing logic turns on the Print Time line, 
which in turn enables the decoder/encoder to pass character code information to 
the print element driver circuits. The printhead compensating circuit also energizes 
at this time to complete the printhead element circuit. The printhead compensating 
circuit controls the heating of the printhead heater elements relative to the printing 
speed. The elements specified by the input character code then heat up to transfer 
a dot-matrix representation of the desired character to the heat-sensitive paper. 
Timing logic then terminates the Print Time and Platen Drive signals, and the print¬ 
head moves back from the platen as the platen solenoid spring is released. As an 
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Figure 4-14. Nonimpact Printer Character Print Timing 
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indication that printing is complete, timing logic causes the Acknowledge signal 
line to go low. During the time the printhead is returning to its start position, the 
timing logic generates a Move Time pulse. The Move Time pulse activates the 
printhead motor-control logic, which in turn causes the printhead stepping motor to 
move the printhead to the next character position. When this operation is complete, 
the timing logic issues a Reset pulse to the command logic to reset the command 
logic in preparation for the next operation. As the command logic resets, the Busy 
signal drops. 


A backspace operation is much the same as a character-print operation, except that 
a backspace code does not enable the heating of any print elements and causes 
printhead motor-control logic and the printhead stepping motor to move the print- 
head back one space. 


Line feed operations are also similar to the preceding two operations, but differ in 
the following manner. The line-feed operation blocks both printing and printhead 
movement by inhibiting all outputs from the timing logic except the Reset and 
Acknowledge signals. The line-feed code raises a Line Feed signal from the command 
logic to activate the line-feed motor-control logic and line-feed stepping motor in 
lieu of the printhead control circuits. The line-feed stepping motor advances paper 
either one or two lines, depending upon the setting of the line-spacing switch. 

Figure 4-16 shows the timing for a line-feed operation. The end-of-line photo¬ 
transistor initiates a I ine-feed/carriage-return operation if the printhead attempts 
to move past the 80th character position of a print line. The start-of-line photo- 
transistor is used to terminate either the automatic line-feed/carriage-return operation 
or a code-input-initiated carriage-return operation. 


A receive carriage-return code, performs only a carriage-return operation and does 
not automatically line-feed the print mechanism; this occurs in the following manner. 
The decoder decodes a carriage-return operation and specifies that type of operation 
to the command logic, which started as the carriage-return code shifted into the 
decoder. The command logic, in turn, generates a Carriage Return signal to the 
printhead motor-control logic, which moves the printhead in reverse via the print- 
head stepping motor until the start-of-line phototransistor senses the printhead and 
stops the carriage-return operation. The command logic holds the Busy signal high 
for a short time after the printhead has returned to the left margin (column 1 or 
start-of-line) to ensure that the printhead is stable and ready to accept the next 
print-character command. Figure 4-16 shows the timing for a carriage-return operation. 
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Figure 4-15, Nonimpact Printer Line Feed Operation Timing 
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Figure 4-16» Nonimpact Printer Carriage Return Operation Timing 
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IMPACT PRINTER 


Functional theory of the impact printer is included in the Matrix Printer Reference 
and Field Service Manual, so theory of operation information for the impact printer 
is not repeated in this manual. Refer to preface of this manual for the publication 
number of the Matrix Printer Reference and Field Service Manual and for ordering 
information. 


MISCELLANEOUS TERMINAL COMPONENTS 

Miscellaneous field-replaceable components of the display terminal include the 
following items: the Sonalert (audible alarm), the intensity control and cable 
assembly, the intensity control knob, and a small, plastic support post for the 
keyboard display logic module assembly. Section 6 of this manual includes pro¬ 
cedures for removing and replacing all of the items within the crt portion of that 
section. 
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DIAGRAMS 


5 


Section 5 contains logic diagrams, timing diagrams, schematics, ac/dc power 
distribution diagrams, signal interconnection diagrams, and block diagrams for the 
display terminal. Diagrams of a similar nature for the impact and nonimpact printers 
are included in their respective maintenance manuals (see preface). Information on 
how to interpret the logic diagrams precedes, and is part of, the logic diagram set. 
Information on the operation of individual logic chips may be found in the Key to 
Logic Symbology for Terminal Equipment Manual (see preface). Additionally, the 
logic set includes facing-page logic descriptions that describe the functions of the 
circuits depicted on each logic diagram. 


The title block of each logic diagram contains the following information: 



In the diagrams that follow, the logic drawing set number refers to the entire set of 
diagrams while the diagram cross-reference number identifies the specific diagram. 
The cross-reference number is the only reference term that can appear on the inputs 
and outputs of the circuitry to indicate that the source or destination of the signal 
is found internally on another diagram of this logic set. Lack of a cross-reference 
number on an input or an output line indicates that this line comes from or goes to 
an external location (one that is not part of this logic set). 

The logic module assembly PC board of the display terminal has a number of test 
points that have been brought to the board edge for ease of access. These test points 
are grouped as TP1 (near the upper front edge of the installed PC board) and TP2 
(near the lower rear edge of the installed PC board). Test signals available at these 
two test points are shown on the logic module assembly PC board logic diagrams and 
are also listed here for easy reference. Table 5-1 gives the test point pin number, 
the diagram on which the test point is depicted in parentheses, the test signal name, 
and a brief description of the test signal. 
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TABLE 5-1. LOGIC MODULE ASSEMBLY TEST POINT DATA 


TEST POINT 

SIGNAL NAME 

SIGNAL DESCRIPTION 

TP1-1 (115) 

+ BAUD SEL3 

Used in conjunction with TPl-2, TPl-3 and TPl-7 

TPl-2 (115) 

+ BAUD SEL2 

to externally select an operating baud rate. See 

TPl-3 (115) 

+ BAUD SEL 1 

facing page description for diagram 115, 

TPl-4 

Not Used 


TPl-5 (100) 

-DISABLE MAIN OSC 

Grounding (logical 0) this test point disables the 
main oscillator. 

TPl-6 

Not used 


TP1-7(115) 

+ BAUD SEL 4 

See TPl-1, TPl-2, and TPl-3, preceding. 

TPl-8 (110) 

+ BAUD CLOCK 

Square wave clock signal equal to 16 times the 
selected baud rate. 

TPl-9 (100) 

+ MAIN OSC 

Nominal 14.5962-MHz oscillator signal on which 
main timing is based. 

TPl-lO(llO) 

-DISABLE BAUD OSC 

Grounding (logical 0) this test point disables the 
baud oscillator. 

TPl-11 (110) 

-DISABLE BAUD CLOCK 

Grounding (logical 0) this test point disables the 
baud clock. 

TPl-12 (110) 

+BAUD OSC 

Square-wave-output oscillator operating at 

6.745 MHz and used to derive communication 
baud rates. 

TP2-1 (105) 

+ COMP 

A positive pulse indicating coincidence of the 

2^ through 2^ counts of the cursor and hori¬ 
zontal counters; the signal is a component of 
the +X COMP signal. 

TP2-2 

Not Used 


TP2-3 

Not Used 


TP2-4 (102) 

+ CHARACTER DOTS 

Positive 70-ns pulses corresponding with unblank 
signals from the logic module assembly to the 
video display assembly. 

TP2-5 

Not Used 


TP2-6 (100) 

-HORZ LOAD 

Negative 600-ns pulse that occurs every 63 ps; 
used for horizontal control. 

TP2-7 (100) 

-a8+T2) 

Negative 70-ns pulse occurring at either T8 
(read memory operations) or T2 (write memory 
or cursor movement operations). 

TP2-8 (105) 

+ CURSOR COMP 

Positive 630-ps pulse occurring every 16.66 ms 
(60-Hz terminals) or 20 ms (50-Hz terminals); 
indicates match of horizontal and vertical 
counters with X and Y cursor counters. 

TP2-9 (100) 

-VERT LOAD 

Negative 63-ps pulse occurring every 16,66 ms 
(60-Hz terminals) or 20 ms (50-Hz terminals); 
used for vertical control. 

TP2-10 (100) 

+ ENABLE SCAN 

Positive 63-ns pulse occurring every 63 ps 
for timing control. 

TP2-11 (105) 

+ X COMP 

Positive 600-ns pulse indicating match of hori¬ 
zontal and X cursor counters and occurring 
every 63 ps. 

TP2-12 (112) 

+ LST LN COMP 

Positive signal indicating match of last-line and 

Y cursor counters when in scroll mode. 
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GENERAL LOGIC SYMBOL INFORMATION 

INTEGRATED CIRCUIT LOGIC SYMBOL 



LOGIC FUNCTION IDENTIFIER 
ELEMENT TYPE 

PACKAGE LOCATION ON BOARD 
(PHYSICAL LOCATION CODE) 


TAGGING INFORMATION 



SIGNAL ORIGIN 


SIGNAL DESTINATION 


GENERAL PC. BOARD INFORMATION 


EACH PRINTED CIRCUIT BOARD UNDER IDEAL CDNDITIONS A'DULD BE 
REPRESENTED ON ONE SHEET HOWEVER DUE TO THE LARGE NUMBER OF 
CIRCUITS LOCATED ON SOME BOARDS MULTIPLE SHEETS MAY BE REQUIRED 
THE BOARD TYPE IS LISTED AT THE BOTTOM OF EACH DIAGRAM SHEET THE 
BOARD LOCATION WITHIN THE LOGIC CHASSIS MAY ALSO ACCOMPANY THE 
BOARD TYPE EACH SYMBOL ON THE DIAGRAM REPRESENTS A PORTION OF 
AN INTEGRATED CIRCUIT THE ENTIRE INTEGRATED CIRCUIT OR A DISCRETE 
COMPONENT EACH SYMBOL REFLECTS iHE LOGIC FUNCTION IDENTIFIER 
ELEMENT OR COMPONENT TYPE AND THE ELEMENT OR COMPONENT LOCATION 
ON THE BOARD COMPONENT LOCATION IS DEFINED BY AN ALPHANUMERIC 
MATRIX DEPENDING ON THE TYPE OF PRINTED CIRCUIT BOARD USED FOR 
information on the COMPONENT OR ELEMENT TYPES USED IN THIS LOGIC 
SET REFER TO KEY TO LOGIC SYMBOLOGY MANUAL CDC PUBLICATION 
NUMBER 82172400 


QUALIFYING SYMBOLS 


& = AND 

I = on 

1 = INVERTER 

X-^Y = X( INPUTS) DECODED OR 
ENCODED TD Y(OUTPUTS) 

X Y = X(INPUT LEVEL ) CONVERTED 
TD Y(DUTPUT LEVEL) 


BDARD CONNECTDR. PIN NUMBER 


BOARD CONNECTOR PIN NUMBER 


BOARD LOCATION IN LOGIC CHASSIS 


BOARD LOCATION IN LOGIC CHASSIS 


CROSS REFERENCE SHEET NUMBER 


CROSS REFERENCE SHEET NUMBER 


ELEMENT IDENTIFIERS 


ON BOARD, OFF SHEET TAGGING 


IN A LOGIC DIAGRAM SET HAVING MORE THAN ONE SHEET A HEXAGON IS USED TO INDICATE THAT THE SIGNAL 
IS COMING FROM. OR GOING TO ANOTHER SHEET OF THE SAME BOARD (NOTE EACH SIGNAL NAME IN THIS 
LOGIC SET HAS BEEN PRECEDED BY A ' (INDICATING AN ACTIVE HI ) OR A -• (INDICATING AN ACTIVE LO) ) 


008 


ri SlIi 


C R SHT 004 


-~(T) ooe 


004 (Ty- 


C R SHT 006 


004 (T ) — 
004 


C R SHT 008 


ON SHEET TAGGING VOLTAGE LEVELS 

THE SMALL CIRCLES WITH ALPHA CHARACTERS INSIDE ARE USED TO 1 ANALOG OR NON-LOGIC LEVELS 

SHOW A SIGNAL PATH WITHOUT ACTUALLY RUNNING A LINE FROM ONE 

POINT TO ANOTHER A CIRCLE WITH AN ARROW POINTING AWAY FROM 

IT IS THE SIGNAL ORIGIN IN OIRECT LINE WITH THt ORIGIN ARROW 

another CIRCLE IS DRAWN WITH AN ARROW POINTING TOWARD IT THIS 

IS THE SIGNAL DESTINATION 


CDC VENDOR 

140 . 7400 

141 .7410 

143 . 7440 

146 . 7404 

148 . 7402 

149 . 7486 

189 . 74157 

200 . 7406 

201 . 7408 

218 . 7432 

240 . 9024 

507 7442 

508 . 741 53 

527 . 74164 

547 . 741 65 

901.MC14B9 

943 . 7414 




2 NON STANDARD LOGIC LEVEL 


LOGIC LEVELS 
DTL LOGIC OPERATION 
HIGH .LOGICAL I . = ^2 6 TO «-5 0 VOLTS 
LOW .LOGICAL 0 . = 0 0 TO *0 45 VOLTS 

SWITCHING POINT = ♦! 1 TO 9 VOLTS 
TTL LOGIC OPERATION 
HIGH .logical I ) = +2 8 to *5 0 VOLTS 
LOW .logical 0 . = 0 OV TO +0 45 VOLTS 
SWITCHING POINT = ♦ 85V TO *1 9 VOLTS 


RESISTOR MODULES 


SWITCH MODULES 


{—REFERENCE DESIGNATION NO 
(ENTIRE MODULE ) 


r REFERENCE DESIGNATION NO 
(INDIVIDUAL RESISTOR) 




S2 I 84 

^-LOCATION OF SWITCH 

MODULE ON THE BOARD 

-SWITCH POSITION ON MODULE 

•—-REFERENCE DESIGNATION NO 

■ENTIRE MODULE 
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DIAGRAM 100 

MAIN TIMING. HORIZONTAL SCAN. AND VERTICAL COUNTERS 


This diagram, from bottom to top, shows the main timing, horizontal scan, and vertical counters. Reference the timing 
diagram on sheet 20 of this logic set during the following description of the logic on diagram 100. 


MAIN TIMING COUNTER — When power is turned on, the -PWR RST signal goes low, which resets all of the 
counters and sets Main Timing start flip-flop (L5B). As the -PWR RST signal returns high, the 14,596-MHz +MAIN 
OSC clock pulses begin toggling L5B and M5. The set output of L5B (+T0) loads the M5 shift register, and then L5B 
clears as the +MAIN OSC clock pulses shift the main timing pulse through the shift register to produce main timing 
clock pulses +T1 through +T8. These clock pulses are each 68.51 ns in duration, and it takes 616.6 ns for one com¬ 
plete pass through the counter. The +T8 output of M5 reenables L5B for setting and the sequence repeats, providing 
continuous +10 through +T8 main timing pulses. These main timing pulses each correspond with a dot time on the 
display screen (see Timing Diagram, sheet 20 of this logic set). 


HORIZONTAL COUNTER — The horizontal counter consists of counter circuits L4 and L3. A -(T8 + T2) clock 
signal toggles the horizontal counter. This clock signal is used because refresh memory write operations take longer 
than read operations. The normal 10 through T8 clock cycle is therefore extended from 10 through T2 of the next 
clock cycle for write (key-in or receive) operations. Although the horizontal counter is a divide-by-256 counter, it 
never reaches a full count. A horizontal control ROM, shown on diagram 101, monitors the ~ HORZ 2^ through 2^ 
outputs of the horizontal counter and causes a -HORZ LOAD pulse to reload the horizontal counter on count 101 
(+HORZ 2^*2^*22*2^ = 1). Each count of the horizontal counter corresponds with one 9-dot horizontal character 
scan time. Eighty of the 102 counts (2 through 81) correspond with the display of character dots as the crt electron 
beam sweeps from left to right across the screen, and 22 of the counts (82 through 101, and 0 and 1) correspond with 
horizontal retrace and settling time for the beam before it begins a new horizontal scan. Gate N3C out of the hori¬ 
zontal counter NANDs the + HORZ 2 ^, +HORZ 2^ and +T4 clock signals to produce a -(HORZ 2^*2'^) signal. This 
signal sets a write disable flip-flop to prevent write access to refresh memory during horizontal retrace time 
(diagram 101). 


SCAN COUNTER — The scan counter is a 4-bit decade counter (L2) that is enabled by the + ENABLE SCAN signal 
(count 84 of horizontal counter via horizontal control ROM), and is toggled by the -(T8 + T2) clock signal. The 
+ SCAN 2^ through 2^ outputs of the counter provide timing for the vertical control ROM (diagram 101) and for the 
character generator ROM (diagram 102). The scan counter counts 10 scan lines (counts 0 through 9), and then out¬ 
puts an enable to the vertical counter via pin 15 to increment the vertical (display line) counter. The scan counter 
also produces a + SCAN 10 signal by ANDing its + SCAN 2^ and 2^ outputs. This signal is used to increment the 
vertical address counter (diagram 101) and to control cursor displays (diagram 102). 

Upon completion of an entire raster scan, including vertical retrace time, the vertical control ROM (diagram 101) 
drops the -VERT LOAD signal line low for 62,89 ps. This enables the VERT LOAD signal to NAND with the ENABLE 
SCAN signal and reload the scan the vertical counters simultaneously (see timing diagrams on sheets 20, 21, and 22 
of this logic set). 


VERTICAL COUNTER — The vertical counter consists of counter circuit LI and flip-flop L5A. The tenth count of 
the scan counter enables the vertical counter while the -(T8 + T2) clock signals advance it. The vertical counter 
increments once for every ten counts of the scan counter, and thereby tracks the display line count. Completion of 
a vertical scan count occurs when the -VERT 2^*2^ signal line goes low to indicate the 24th display line has just 
been completed. The -VERT 2^*2^ signal enables the vertical control ROM (diagram 101), which in turn provides 
vertical retrace control signals. 

In addition to going to the vertical control ROM, outputs from the vertical counter go to the vertical address counter 
(diagram 101) and the request to send (RTS) control logic (diagram 114). See the timing diagrams on sheets 20, 21, 
and 22 of this logic set. 
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DIAGRAM 101 

HORIZONTAL AND VERTICAL CONTROL, VERTICAL 
ADDRESS COUNTER, AND READ/WRITE CONTROL 

This diagram depicts the horizontal and vertical control logic (ROMs M2 and M3 and register M4), the vertical 
address counter (counter Ml, flip-flop P2B flip-flop P5B and other associated gates), and the read/write control logic 
(flip-flops P5A, N5A and N5B, and other associated gates). 


VERTICAL CONTROL ROM — The vertical control ROM monitors outputs from the vertical and scan counters and 
from the +50/-60-Hz switch (diagram 112) to produce vertical retrace timing signals. The ROM is enabled during 
vertical retrace time by the -VERT 2^*2“^ signal from the vertical counter (diagram 100). Since vertical retrace 
timing for 50- and 60-Hz terminals vary, the +50/-60-Hz signal determines which retrace timing signals are accessed. 
Basically, the sequence is as follows: 1) the ROM is enabled as -VERT goes low, 2) this immediately drops 

the +VERT UNBLK signal to blank the display screen during vertical retrace, 3) the vertical sync pulse occurs, 

4) the -VERT LOAD signal drops low to reload the vertical and scan counters (diagram 100), and 5) this latter action 
disables the vertical control ROM because the -VERT 2^*2^ signal returns high as the counters reload. The -(T8 + T2) 
clock signal toggles register M4 to ensure proper timing of the horizontal and vertical sync and unblank signals. See 
the timing diagrams on sheets 21 and 22 of this logic set for timing details. 

HORIZONTAL CONTROL ROM — This ROM is always enabled to track the output of the horizontal counter 
(diagram 100). It provides control of the + HORZ UNBLK (+MEMORY ACCESS), +HORZ SYNC, -HORZ LOAD, and 
+ ENABLE SCAN signals as shown on the horizontal refresh and memory timing diagram (sheet 20 of this logic set). 

The +HORZ UNBLK (+MEMORY ACCESS) signal is high from counts 2 through 81 of the counter; the + ENABLE SCAN 
signal pulses high at count 84; the +HORZ SYNC signal pulses high for counts 85 and 86; and the -HORZ LOAD signal 
drops low to restart the horizontal counter clock cycle at count 101. 


VERTICAL ADDRESS COUNTER — The vertical address counter, P2B, tracks the vertical position of the electron 
beam on the crt screen and provides information for displaying the cursor in the correct position for addressing refresh 
memory. This counter normally (page mode) counts, along with the vertical counter L5A (diagram 100), up through 
count 23. The -(T8 + T2) clock signal toggles both counters, and both are enabled for counting by essentially the 
same signals (+ENABLE SCAN and +SCAN 10). At count 23, gates NIA and RIB enable the vertical address counter 
to reload via gates PIB, and P3A and RIB the next time gate N3A from the horizontal control ROM is made. At the 
same time this occurs, the -VERT 2^*2^ signal line goes low disabling gate N3A while vertical retrace occurs. When 
vertical retrace is complete, the vertical counter (diagram 100) resets, reenabling the circuit to the vertical address 
counter via gate N3A and the horizontal control ROM, 

The vertical address counter may also be advanced via gate N3B when the display is operating in scroll mode. When 
scroll mode is selected, the + LST LN COMP signal comes up to enable gate N3B whenever the cursor moves Into the 
display line designated as the last line. Initially, the last line is display line 24; however, each time the display is 
scrolled, the last line count wraps around. That is, display line 24 moves to position 23 and display line 1 wraps 
around to position 24 as a blank line awaiting data entry. Gate N3B is enabled when the cursor is in the last line 
(+LST LN COMP = 1), a scroll command causes +INC Y to go high, and the horizontal position of the beam is one 
position past the X cursor compare point [+(X COMP + 1) = l]. Incrementing the vertical position count when the 
cursor is in the last display line in scroll mode also advances the vertical address counter (memory address control) 
count ahead of the vertical counter (electron beam position control). This occurs when the vertical address 
counter is advanced once via gate N3B and then once via gate N3A. This double advance effectively wraps address¬ 
ing of the display lines around so that the vertical address counter follows the last line counter; display line 1 now 
becomes display line 24, line 24 becomes line 23, etc. Each time the display is scrolled, this double advance 
takes place until the original 24th display line becomes the 1st display line. The next advance scrolls line 24 off 
the screen at the top and moves the 1st line back into its original 1st line position. The original line 24 then appears 
In display position 24 as a blank line awaiting further data entries and scroll commands. 


READ/WRITE CONTROL — Read/write control logic controls the reading of information from and the writing of 
information into refresh memory. The write and read memory timing diagrams on sheets 21 and 22 of this logic set 
indicate the signal sequences for the read/write control logic. Basically, memory is always enabled for reading 
because the +READ/-WRITE signal line is normally high. Write memory can only occur when: 

1) Data is received or keyed in — + (RCV ACT + KYBD ACT) signal is high, and 

2) A horizontal retrace is not occurring — flip-flop P5A is clear. 
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DIAGRAM 102 

MEMORY OUTPUT LATCH, CHARACTER GENERATOR, VIDEO SERIALIZER, 

BLINK COUNTER, DISPLAY CURSOR FLIP-FLOP 

Diagram 102 depicfs the logic for the following items: 1) memory output latch E3 and F3, 2) character generator G6, 
3) video serializer E6, 4) blink counter A7, 5) display cursor flip-flop P2A, 6) inhibit display flip-flops A6B and A6A, 
and 7) highlight control circuit ElO, and flip-flops ClOA and CIOB. 


MEMORY OUTPUT LATCH — The 4-bit latches, E3 and F3, receive seven bits (+MEM 2 through 2 ) of character 
code information from memory bank A (diagram 106) or memory bank B (diagram 107). Each memory is accessed by 
alternating HORZ 2^ clock signals: +HORZ 2^ accesses memory A and -HORZ 2^ accesses memory B. The -(T8 + T2) 
clock signal loads the latches with character code information from the appropriate memory (memory A = characters 1, 
3, 5 ... 79 and memory B = characters 2, 4, 6 ... 80) once every character-line clock cycle (see memory timing, 
sheet 22). The character information loaded into the latches is then applied to character generator G6 and highlight 
control ROM ElO circuits. Latch F3 also latches the +CUR COMP signal. This signal occurs when the count of the 
horizontal counter (diagram 100) matches that of the X cursor counter (diagram 113) and the count of the vertical 
address counter (diagram 101) matches that of the Y cursor counter (diagram 103). 


CHARACTER GENERATOR — The character generator is a ROM that converts character code and scan line inputs into 
7 bits of dot information. This enables formation of dot pattern characters on a 7- by 9-dot character matrix during 
successive, vertically incremented horizontal scans of a display line. The combination of a scan line and a character 
code input generates the 7 dots required for composing one horizontal character scan. Nine scans are then required 
to compose an entire character area; the 10th scan line is used for displaying the cursor. The dot patterns generated 
by the character generator pass to a video serializer, which serializes the dot codes before sending them to the video 
display circuits. 


VIDEO SERIALIZER — The video serializer accepts 7-bit inputs from the character generator each -(T8 + T2) clock 
cycle. Loaded with each 7 bits of dot information are a leading and a trailing blank bit (logical 0). These blank bits 
enable 2-dot spacing between adjacent horizontal character displays. Once loaded, the serializer shifts out a character 
dot on each -J0A clock pulse. The +0A clock pulses AND with the output of the serializer to produce either a blank or 
an unblank signal to the video driver (diagram 103). Notice that the -(T8 + T2) clock signal, which loads the video 
serializer, can be blocked by Inhibit Display flip-flops A6A and A6B. 


BLINK COUNTER AND DISPLAY CURSOR FLIP-FLOP — The blink counter divides the frequency of the -VERT SYNC 
signal by 16 to provide blink capabilities for the cursor display and for the blink highlight feature of the display. The 
blink counter alternately enables and disables the Display Cursor flip-flop for 8 display pages. The +CUR COMP and 
+SCAN 10 signals coincide every raster scan to provide a set input to the Display Cursor flip-flop. If the flip-flop is 
enabled by the blink counter, it sets on the next -(T8 + T2) clock pulse. As it sets, the -DISPLAY CURSOR FF 
signal line goes low to enable the cursor display. The integrity of cursor display timing and character display timing is 
maintained in the following manner: on the 1st -(T8 + T2) clock signal the +CUR COMP rises; the next -(T8 + T2) clock 
signal latches the +CUR COMP signal just before it drops; the 3rd -(T8 + T2) clock pulses sets the Display Cursor flip-flop 
and enables display of the cursor at the same time a new character code is being latched (+CUR COMP from F3-15 goes 
to 0); the 4th -(T8 + T2) clock signal clears the Display Cursor flip-flop so that the cursor display only lasts one character 
scan time. 


INHIBIT DISPLAY FLIP-FLOPS — Flip-flops A6A and A6B are both Inhibit Display flip-flops. When data is being 
written into refresh memory (+MUX CUR goes high), both A6B and A6A direct set as the -MUX CUR signal drops low on 
a T2 clock pulse. Two T2 clock pulses after the Mux Cursor flip-flop sets (diagram 101) flip-flop A6B clears and permits 
A6A to clear on the next T2 clock pulse. When either A6B or A6A is set, it blocks the shifting of character dots out of 
the video serializer. This is done for a few character times to prevent spurious dot patterns from appearing on the display 
screen when the cursor is multiplexed to a new location in memory (write memory operation). 

During highlight commands (keyboard control key functions), flip-flop A6A sets for one character time as the control 
character is decoded to prevent the display of the control code symbol associated with the control code. 
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DIAGRAM 102 (CONTD) 


HIGHLIGHT CONTROL CIRCUIT —• The 4- by 256-bit ROM at location ElO implements the highlight features of the 
display by decoding the following control codes: initiate low intensity (SO or 0163 ), initiate blink (ETB or 02 / 3 )^ and 
end highlight (SI or 01 Zg). To do this, the ElO ROM monitors all of the codes out of memory (+MEM 2^ through 2^). 

In addition, it also monitors the output of Blink Control flip-flop CIOA. The output of blink counter A7 toggles the 
Blink Control flip-flop so that the flip-flop cycles on and off about twice a second. 

The Blink Control flip-flop is only used in conjunction with the initiate blink control code (ETB or 0270 ). While this 
code is applied to the input of memory ElO and the Blink Control flip-flop is set, output pins 10 and 11 of ElO go low: 
10 to inhibit the display of the symbol for the ETB code and 11 to initiate reduced intensity (set flip-flop Cl OB). Cl OB 
remains set either until the end of the scan line when the +MEMORY ACCESS and +HORZ UNBLK drop to reset it, or 
until the highlight control memory detects an end highlight code (SI or 0170 ) within the same scan line. Detection of 
the end highlight code causes pin 12 of ElO to go low and enable flip-flop ClOB for clearing on the next +T2 clock 
pulse. The Blink Control flip-flop (CIOA) remains set for 16 pages and then clears for 16 pages so that input pin 15 to 
memory ElO goes low. During the 16 pages when ElO-15 is low, output pin 11 remains high, ClOB does not set, and 
display dots appear at normal brightness. Alternately enabling and disabling low intensity scans approximately once 
every 16 pages causes displayed characters within the highlight field to appear as blink characters. 

The initiate reduced intensity code (SO or 01 60 ) has a similar effect, with the exception that the state of the Blink 
Control flip-flop is disregarded. The highlight field appears as a steady reduced intensity field rather than as a 
blinking field. 

Either the occurrence of the cursor display scan (SCAN 10 = 1), or the selection of internal test mode (TEST = 1) 
disables the highlight control memory. This enables normal cursor display throughout a highlight field, and in the 
case of test-mode selection, it permits display of the symbols associated with the highlight control codes. 
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DIAGRAM 103 

Y CURSOR COUNTER ANO MUX, ANO VIOEO DRIVER CIRCUIT 


Diagram 103 depicts the logic for the Y cursor multiplexer (mux—G3, G2 and H2), the Y cursor counter (J2 and flip-flop 
R2B), and the video driver circuit (Q1/B7), near the bottom of the diagram. 


Y CURSOR COUNTER AND MUX — The Y cursor counter tracks the vertical position of the cursor on the display screen 
To do this, the counter can either increment or decrement its count to follow keyboard or receive codes that increment or 
decrement the vertical position of the cursor within the range of display lines 1 through 24 (counter counts 0 through 23). 
Additionally, the counter can be loaded from the Y cursor mux. This permits it to load the count of the last-line counter 
for the reset-to-home operation when the display is operating in scroll mode, or to load the Y position portion of X/Y 
positioning commands when the display is operating In page mode. 

The -EN Y CUR CTR and the -LOAD CUR CTR signals from the Y cursor control memory determine whether the counter 
is enabled for counting (increment or decrement) or for loading from the mux. The enable and load counter signals 
cannot occur simultaneously, although the same clock time[+(X COMP + 1) and T3] clocks either occurrence. During 
enable counter operations, the state of the -INC Y signal determines whether the counter increments (-INC Y = 0) or 
decrements (-INC Y = 1). During enable counter operations, the Y mux becomes part of the counter when the carry 
from counter J2, pin 15, goes high: J2 increments at the maximum count or decrements at the minimum count. This 
permits flip-flop R2B to set or clear, as appropriate, when tracking the cursor position during enable counter operations. 

During load counter operations, the'-LOAD Y CUR CTR signal (from diagram 113) goes low to enable loading the 
counter, while the +PAGE/-SCROLL, -RST Y, and -Y POS signals determine what information muxes into the counter. 
Although the mux is a 4-input type, only three sets of inputs normally pass through the mux: the write inputs (pins 5 
and 11), the last-line inputs (pins 4 and 12), and the clear cursor/set cursor and increment/decrement Y inputs (pins 6 
and 10). Input pins 3 and 13 (both grounded) should not be muxed because the all-Os combination of +PAGE/-SCROLL, 
-RST Y and -Y POS signals necessary to mux pins 3 and 13 is illegal; that is, Y positioning commands are blocked in 
scroll mode (see diagram 115). The loading of write inputs from the mux into the counter is associated with Y positioning 
commands (-Y POS = 0), while the loading of last-line inputs is associated with reset Y and scroll mode commands 
(-RST Y and +PAGE/-SCROLL = 0). Other combinations of mux control inputs gate either -CLR CUR 2^2 and 
+(INC Y + DEC Y) signals or -SET CUR 2 ^^ and +(INC Y + DEC Y) signals from the mux to the counter. Operations 
like increment Y at maximum Y cause the -CLR CUR 2^^ signal to go low, while decrement Y at minimum Y cause the 
-SET CUR 2^^ signal to go low. 


VIDEO DRIVER CIRCUIT — Video driver Q1 turns on momentarily as +CHAR UNBLK signals (dot pulses) enable NAND 
gate B5A during horizontal and vertical unblank times. The video output signal then passes to the video amplifier circuit 
on the video display assembly where it blanks or unblanks the electron beam as necessary to produce dot pattern characters 
on the crt screen. The video driver also receives Display Cursor signal inputs, via NAND gate C6A, to implement display 
of the cursor on the crt screen. 

The -REDUCED INTENSITY signal to Q1 comes from the highlight control logic (diagram 102). It shifts the base bias of 
Ql when it goes low, producing a smaller output signal from the video driver circuit. This, in turn, decreases the 
intensity of the characters displayed on the crt screen. 


5-14 


62957400 A 




62957400 A 


5-15 































DIAGRAM 104 

CURSOR FUNCTION DECODE, CURSOR POSITION DECODE. LAST LINE COUNTER 


Diagram 104 depicfs fhe logic for the cursor function decode circuit (memory G4), the cursor position decode circuit 
(coders J1 and J5, register G5 and associated gates), and the last-line counter circuit (counter HI, flip-flop R2A 
and associated gates). 


CURSOR FUNCTION DECODE CIRCUIT — The data decode circuit on diagram 109 monitors keyboard and receive 
data inputs, and if it detects a display control character code, it gates the cursor function decode circuit by causing 
the -EN DECODE signal to go low. The cursor function decode circuit monitors 4 write bits (+WRITE 2^ and 2^ 
through 2^) and the +EN AUTO LF signal to determine what control code is being received and what outputs to enable 
Input codes to which the cursor function decode circuit responds are as follows (the auto line feed bit only affects the 
carriage return function): 


Keys 

ANSI Mnemonic 

Memory Input 
+WRITE 2^ 2^ 2 ’ 

0 

CM 

Function Output 

CONTROL plus G 

BEL 

0 

1 

1 

1 

Sound audible alarm 

— 

BS 

0 

0 

0 

0 

Decrement X 

LINE FEED 

LF 

0 

0 

1 

0 

Increment Y 

CARRIAGE RETURN 

CR 

0 

1 

0 

1 

Reset X, or Reset X and increment Y 
if auto line feed bit is set 

CONTROL plus U or — 

NAK 

1 

1 

0 

1 

Increment X 

CONTROL plus V 

SYN 

1 

1 

1 

0 

Line clear 

CONTROL plus X or CLEAR 

CAN 

1 

0 

0 

0 

Clear, reset X, and reset Y 

CONTROL plus Y or RESET 

EM 

1 

0 

0 

1 

Reset X and reset Y 

CONTROL plus Z or | 

SUB 

1 

0 

1 

0 

Decrement Y 


Because there are nine function outputs possible and only eight outputs available from the cursor function decode circuit, 
the bell, clear, and line clear outputs require further decoding via gates NSC and M9C on this diagram and gates JlOB 
and P8C on diagram 108. 


CURSOR POSITION DECODE CIRCUIT — The cursor position decode circuit uses two BCD-to-decimal decoders 
(J1 and J5) to track the outputs of the X and Y cursor counters (diagrams 113 and 103). Decoding the outputs of 
these two counters enables monitoring of the minimum and maximum counts. Clock pulse +T7 loads the resulting 
-Min/-Max X/Y signals into register G5, which passes them to their respective X or Y cursor control memory circuits 
(diagram 113). The cursor position decode circuit also enables a +BEEP signal (audible alarm) as the cursor moves from 
character position 72 to character position 73 on the display screen. 


LAST-LINE COUNTER CIRCUIT — The last-line counter circuit tracks the display line designated as the last line 
when the terminal is operating in scroll mode. A clear operation sets the Clear 1 flip-flop (diagram 108), causing 
the -CLR 1 signal to go low and the +CLR 1 signal to go high. These two signals load the last-line counter with a 
count of 23 (display line 24), which is always the display line designated as the last line when initializing the logic 
(power-on clear or CLEAR Key). Each time the display screen is scrolled, the -SCROLL ADD signal goes low to 
advance the last-line counter, and the last display line acquires a new designation (0, 1, 2 ... 23). When count 23 
of the last-line counter is reached, a complete scroll cycle has occurred and gate NIB enables the counter for 
resetting to 0 the next time the -SCROLL ADD signal goes low. Outputs from the last-line counter circuit go to the 
last-line comparator circuit (diagram 112) and to the Y cursor mux and counter circuits (diagram 103). 
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DIAGRAM 105 

UARL X COMPARE. CURSOR COMPARE 


Diagram 105 shows the logic for the UART, the X compare, and the cursor compare circuits. 


UART — The DART is a universal, asynchronous, receiver/transmitter LSI circuit. It can simultaneously receive 
parallel data inputs, disassemble them, and transmit them as asynchronous serial data outputs, and receive asynchronous 
serial data inputs, assemble them, and gate them out as parallel data words. Additionally, it can add start, parity 
(even or odd), and stop bits to its transmit, serial-data outputs, and can check received serial data for word format and 
parity errors. Following is a list of the UART pin assignments for this application. 

Pins 1 through 3 provide the required power and signal ground inputs to the UART. 

Pin 4 (EnbI Rcvr Rgtr) is normally low to gate outputs from Rcvr Rgtr pins 6 through 12, but goes high to block the 
receiver register outputs when either a word format error (framing error indicated by missing stop bit) or a parity error 
occurs in a received word. 

Pins 6 through 12 (Rcvr Rgtr) are the receiver register output pins; they pass received words to the write-memory 
multiplexer and data-decode circuits (diagram 109). 

Pin 13 (Parity Err) goes high to indicate a parity error in a received data word. 

Pin 14 (Frame Err) goes high to indicate a framing error (format error) if a received word does not end with a stop bit 

(mark or logical 1 bit). 

Pin 16 (EnbI Status Rgtrs) is tied low to enable status outputs from pins 13, 14, 19, and 22 (parity error, framing error, 
receiver register full, and transmit holding register empty). 

Pin 17 (Rcvr Clk "T 16) accepts a receive clock signal that is 16 times the actual bit rate of received data inputs. 

Pin 18 (Reset Rcvr Rgtr Full) goes low to reset pin 19 (Rcvr Rgtr Full) when the receive register is not full; pin 19 goes 

high when the receive register is full. 

Pin 20 (Ser Rcvr Data) receives serial data inputs; reception starts with a high-to-low (marking to spacing) transition 
on this line. 

Pin 21 (Reset) goes high to reset the UART when a master reset occurs. 

Pin 22 (Bfr Rgtr Empty) goes high when transmit holding register is empty. 

Pin 23 (Load Bfr Rgtr) goes low to load data on pins 26 through 33 into the UART transmit buffer register. 

Pin 24 (Xmtr Shf-Rgtr Empty) goes high to indicate transmit shift register is empty. 

Pin 25 (Ser Xmtr Data) is the output pin for serial transmit data; it is high when no data is being transmitted and shifts 
low (start bit) to indicate the start of transmission. 

Pins 26 through 33 receive parallel data inputs from the keyboard (7 bits) and the mark or space select bit, which is 
active when even or odd parity bit generation is not selected. 

Pin 34 (Load Mode Rgtr) is tied high to permit addition of control and parity bits to the parallel, transmit data inputs. 

Pin 35 (EnbI Parity) is low to enable parity bit generation and checking, and is high to disable these functions. 

Pin 36 (Sel Stop Bit) goes high when the display terminal is operating at 110 baud transmission rate to enable two stop 
bits to be added to transmitted words; it is low to enable only one stop bit at all other baud rates. 
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Pins 37 and 38 (Sei Wd Lg) are connected so as to enable eight data bits per transmitted word when no parity is selected 
(see pin 33, preceding) or to enable seven data bits and a parity bit per transmitted word when parity check/generation 
is enabled (see pin 35, preceding). 

Pin 39 (Sel Parity Even/Odd) is high to select even parity checking and generation when these functions are enabled 
(see pin 35, preceding), and low to select odd parity checking and generation. 

Pin 40 (Xmtr Clk) receives a clock signal that is 16 times the actual bit rate of transmitted data (see also pin 17, 
preceding). 


X COMPARE — The X compare circuit issues a +X COMP signal when the counts of the horizontal counter 
(diagram 100) and the X cursor counter (diagram 113) are equal to one another. This equality indicates that the 
horizontal position of the electron beam as it sweeps the crt screen matches the horizontal location of the cursor on 
the crt screen. 


CURSOR COMPARE — The cursor compare circuit consists of the X compare circuit described preceding and of a 
circuit that issues a +CURSOR COMP signal when the counts of the vertical address counter (diagram 101) and the 
Y cursor counter (diagram 103) are equal to one another. The +X COMP signal AMDs with the +CURSOR COMP 
signal to produce a +CUR COMP signal each time the crt beam sweeps the actual position of the character immediately 
at the cursor position on the display screen. 
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DIAGRAMS 106 AND 107 

MEMORY BANK A AND MEMORY BANK B 

Memory bank A and B each consist of seven 1024- by 1-bit random-access, read/write memory circuits connected in 
parallel to produce a 1024- by 7-bit memory. The two banks therefore have a capacity of 2048 seven-bit words. Both 
banks use common address, read/write select (+READ/-WRITE), and write-data (+WRITE 2^ through 2^) signal input 
lines. Each bank, however, uses a separate bank select signal (A = +HORZ 2^ and B = -HORZ 2^) and separate read 
data lines (+MEM 2^ through 2^), which are ORed into the 7-bit, memory output latch register (diagram 102). 

The common address bits to each bank simultaneously address the same memory locations; however, the bank select 
signals alternately enable each memory bank so that bank A receives (write) or furnishes (read) all even characters 
(0, 2, 4, . . . 78) and bank B receives or furnishes all odd characters (1, 3, 5, . . . 79) in a display line. 

The combination of horizontal counter signals (diagram 100) and address signals from the memory address converter 
(diagram 109) enables binary addressing of 960 of the 1024 possible memory locations in each memory bank. The two 
banks, therefore, provide a total of 1920 seven-bit memory locations that corresponds with the 1920-character capacity 
of the display screen (24 lines of 80 characters per line). 

Reading or writing from or into memory is determined by the state of the +READ/-WRITE signal line from the read/write 
control circuit (diagram 101). When the read/write signal line is high, the memory is enabled for reading information, 
and when the read/write signal line is low, the memory is enabled for receiving write information. The read/write 
signal line is normally high and only goes low when a write operation (keyboard entries or receive information) occurs. 
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DIAGRAM 108 

CLEAR CONTROL, RECEIVE, AND KEYBOARD CONTROL 


The upper l-hird of this diagram shows the receive and keyboard control logic; the middle third shows the clear control 
logic, and the lower third shows the power-on reset logic. 


RECEIVE AND KEYBOARD CONTROL LOGIC — The receive and keyboard control logic consists of flip-flops G8A 
(receive active), H9B (strobe) and H9A (keyboard active), and of the gates associated with these flip-flops. The 
following text describes how these flip-flops interact to enable gating of receive data or keyboard data inputs. 

The Receive Active flip-flop, direct sets via G8A-1 as the display terminal is powered up. It then clears at time T4 
of the +(X COMP + 1) pulse. At time T4, any time that there is receive data ready (+DR = 1), and there is neither a 
clear 1 nor a scroll clear in progress (K9B and J9B are both clear), and it is neither an +X COMP nor +(X COMP + 1) 
time, the Receive Active flip-flop sets. As it sets, the resulting +RCV ACT and -RCV ACT signals go to various 
portions of the control logic to enable checking of the received character to determine what action the display terminal 
is to take: for example, either store a character in memory or perform a control action. The -RCV ACT signal resets 
the +DR signal from the DART, enabling the DART for reception of the next receive character. The “RCV ACT signal 
also disables NAND gate G9B. 

NAND gate G9B is the control gate for the Keyboard Active flip-flop. The Keyboard Active flip-flop is enabled for 
setting on the next T5 clock pulse when: 1) the Receive Active flip-flop is clear, 2) the transmit holding register of 
the DART is empty (+THRE = 1), 3) the scan timing indicates that neither an +X COMP nor +(X COMP + 1) is occurring, 
4) flip-flops K9B and J9B are clear to indicate that neither a clear 1 nor a scroll clear is occurring, and 5) the Strobe 
flip-flop (H9B) sets to indicate keyboard data is awaiting loading into the UART. Notice that the timing of the Receive 
Active and Keyboard Active flip-flops gives the Receive Active flip-flop priority by virtue of its earlier clock pulse 
(T4 versus T5). As the Keyboard Active flip-flop sets, it distributes +KYBD ACT and -KYBD ACT signals to various 
portions of the logic to enable loading and checking of the keyed-in character to determine what action the display 
terminal is to take: for example, transmit and control, transmit and display, or transmit only. 


CLEAR CONTROL LOGIC — Clear control logic consists of Line Clear flip-flop J9A, Clear flip-flop K9A, Scroll 
Clear flip-flop J9B, Clear 1 flip-flop K9B, and the gates associated with these flip-flops. These four flip-flops provide 
control for three functions of the display terminal: 1) a clear operation, 2) a line clear operation, and 3) a scroll clear 
operation. 

A clear operation occurs as the result of either a received or keyboard input clear command, as decoded by the cursor 
function decode circuit (diagram 104). The resulting +CLR signal enables Clear 1 flip-flop K9B to set as the next T1 
clock pulse occurs. +CLR 1 then enables Clear flip-flop K9A for setting on the next -VERT SYNC pulse. When the 
Clear flip-flop sets, its +CLR ACT signal inhibits the data decode mux (diagram 109), while its -CLR SET signal resets 
the vertical address counter and sets the Read/Write Control flip-flop to enable muxing the new cursor position into 
memory (diagram 101). The Clear flip-flop remains set until the next -VERT SYNC pulse toggles it clear; as it resets, 
it completes the clear operation by toggling the Clear 1 flip-flop clear. 

A line clear operation also occurs as the result of a keyboard input or a received command. In this case, the cursor 
function decode circuit causes the -(BELL + CLR) signal to go high while the -(BELL + LN CLR) signal goes low. These 
signals gate Line Clear flip-flop J9A for setting on the next T2 clock signal. When the line clear flip-flop sets, its 
outputs enable the clearing of refresh memory from the current cursor location to the end of the associated display line 
without moving the cursor position. The line clear flip-flop resets on the next -HORZ SYNC pulse to terminate the 
line clear operation at the end of the display line in which the operation began. 

A scroll clear operation is similar to a line clear operation with the exception that it only occurs during scroll mode 
operation of the display. When the display is scrolled, the +SCROLL ADD signal enables the Scroll Clear flip-flop 
for setting at the next T1 clock pulse. The Scroll Clear flip-flop, in turn, enables the line clear flip-flop for setting 
on the next -HORZ SYNC pulse. This approach ensures that the display line moving into the last-line position (scroll 
position or 24th line of screen) is clear. The Line Clear flip-flop clears on the second -HORZ SYNC pulse following 
initiation of the scroll clear operation and terminates the operation by enabling the Scroll Clear flip-flop for clearing. 

Notice that both the scroll clear and the clear operations (Clear 1 set) inhibit either keyboard or receive functions from 
occurring until the clear operation is complete. This is because the duration of these operations is such that timing 
conflicts could occur. 
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POWER-ON RESET LOGIC — The power-on reset logic consists of flip-flops C7A and C7B. Power-on Reset flip- 
flop C7B is normally clear as display terminal power comes on. When clear, C7B resets the horizontal and vertical 
counters (diagrams 100 and 101) and sets the Master Reset flip-flop (C7A), which clears the remainder of terminal 
logic. After display terminal power has been on a short time, capacitor CIO charges through resistor R27 and enables 
flip-flop C7B for setting, which it does on the next -f^A clock transition. C7B then remains set as long as the +5-V dc 
logic power remains on. As C7B sets and the -PWR RST signal goes high, it enables Master Reset flip-flop C7A for 
clearing, which it does on the next +T0 clock transition. The power-on clear operation is then complete, and all 
logic circuits are initialized for operation. 
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DIAGRAM 109 

MEMORY ADDRESS CONVERSION. DATA DECODE 


Diagram 109 depicts the logic for the memory address conversion circuit (multiplexers C3 and D3, and ROMs B3 and A3), 
and it also shows the data decode logic circuit (multiplexers K7 and J7, and ROM J 8 ). 


MEMORY ADDRESS CONVERSION CIRCUIT — The memory address conversion circuit provides the upper seven bits 
of address for the refresh memory of the display terminal (bank A and B, diagram 106 and 107). The conversion is 
necessary to provide sequential binary addressing of refresh memory from the BCD outputs of the horizontal and vertical 
address (or Y cursor) counters (diagrams 100, 101 and 103). The +HORZ 2^ through 2^ signals from the horizontal 
counter feed directly into the ROM converters, whereas multiplexing is necessary to determine whether the +VERT ADD 
2^ through 2^ or the +CUR 2^^ through 2® signals pass into the ROM converters. The vertical address and +T 8 clock 
signals are multiplexed during refresh (read memory) operations, while the Y cursor counter and +T2 clock signals are 
multiplexed during write memory (receive data or keyboard input) or other cursor movement operations (+MUX CUR = 1). 


DATA DECODE LOGIC CIRCUIT — Data decode ROM J8 monitors the output of write data multiplexer K7/J7 to 
determine whether: 

1) The write character is a valid display character — -VALID CHAR signal goes low. 

2) The write character is one calling for cursor movement, a bell signal, a clear operation or a line clear 
operation — -EN DECODE signal goes low. 

3) The write character is one that calls for the request to send signal to be cleared — -CLR RTS signal goes 
low. The carriage return (015g), the end of text (OO 33 ), the end of transmission (0040), and line feed 
(0120) codes cause the -CLR RTS signal to go low. 

4) The write character(s) are requesting a cursor positioning operation — -(ESC + 061 0 ) signal goes low. 

The -VALID CHAR signal makes a gate (diagram 115) that enables loading the write characters into refresh memory. The 
-EN DECODE signal enables the cursor function decode ROM (diagram 104), which in turn examines the write character 
for its significance. The -CLR RTS signal goes to the modem interface logic (diagram 114) to enable dropping the request 
to send signal if the terminal is operating in half duplex and switched RTS modes. The -(ESC + O 6 I 0 ) signal goes to the 
X/Y position control logic (diagram 115) to enable it for X/Y cursor positioning operations; the escape and O 6 I 0 codes 
must occur one after the other, in sequence, to enable the X/Y positioning circuits. 

The write data multiplexer muxes either keyboard (+KYBD ACT = 1) or receive data (+KYBD ACT = 0) inputs onto the 
write data lines and into the data decode ROM. Selecting internal test mode of the display terminal (+TEST = 1) 
conditions the ROM so that input control functions are not performed (-EN DECODE remains high) and so that all 
characters are displayed (-VALID CHAR goes low for each write input). When the +(PE + RCV BRK + TEST) signal 
line is high and is muxed into the data decode ROM with the write data, the - VALID CHAR signal goes low to enable 
a character display but the actual display depends on the particular signal causing the +(PE + RCV BRK + TEST) signal 
to be high: a parity-error symbol (|) displays if either the + PE or the +RCV BRK signal is the cause, or the symbol 
associated with the write code displays if the +TEST signal is the cause. 


5-30 


62957400 A 



o 


OQ 


JIQ 



ro 

CM 

g 

00 


O 


O 

OY 

CM 

O 

oCM 

5cd 

si 

Ou- 

1 

““ 

CD 


1 o 


9 CN 


8 B 





CM 


CO 


101 


1 

mSl 

1 

1^1 

1 jH 

|Q9i 

1 

mm 

1 

ICDJ 

1 

Icd! 

■ 

|<DJ 

1 

EGJm 


+VERTAP0 2^ 




■ 'i MUX [-■ 
4:r 189 

" 2. i 


103 

101 

100 

100 




♦CUR 2’2 

3 

5 ♦VERT ADD 23 

5 

♦CUR 2»1 

6 

♦VERT ADD 22 

11 

♦CUR 210 

10 

i ♦VERT ADD 2’ 

14 

C ♦CUR 29 

13 


2 

V ♦(X COMP ♦ 1) 

14 

/ 

V ♦CUR 2® 

3 

/■ 

[_^ 

^ ♦VERT ADO 2® 


/ 

^^ 

1 ? 

\ ♦T2 

’ 13 

/ 

12 

^ ♦TB ' 

11 

) 

L_11 


__dl 


I 


MUX 

508 

03 


114 



108 


♦HORZ 25 " J 


6 

1 ♦HORZ 2^_ 


5 


1 

200 

B7F 


F 


X-^Y 

128 

64 

32 

16 A 


Y r 

IM5603 


+5y 

R60B.3.3K,F1 


4 R600.3.3K.F1 


R60E,3.3K,F1 

T 


ADO #1 


,-^7r 


X-^Y 
128 
64 
32 

16 A25d 

8 Aooq 

4 
2 
1 


+5V 

R60F.3.3K.Flt 


h MEM r* 
IM5603 
, -A3 11 




-1^ 


R60G,3.3K.F1 
-WV- 


3 R60C.3.3K,FI 




^ A LP 2 ^. 


♦ADD 24 
♦ADO 2^ 


♦MRITE 2^ 


im »QIlg!g O -.A£T J .. 


UNLESS OTHERWISE NOTED ALL CIRCUITS ARE PART OF 6AB0. 6ACD. 6AD0. 6CUD. 6CV0 AND 6AED BOARDS 


-(T8>T2) 


/El) 100.101, 
102,104 


v11 

□ 

♦ADD 28 ; 

=.12_. 

c: 

_ HDD 2^.J 



8 106,107 
106,107 
106,107 



106,107 

-(EP) 

106,107 


106,107 

■aO) 

106,107 


113,106,107 

-m 

115 

-(£U> 

103,104,106, 

107,113 

-dv) 

113,106,107 

-OD 

103,106,107, 

-di) 

103,104,106, 

-di> 

103,104,106, 

-dD 

103,104,106, 


"0) 

115 

■/m 

104 


114 

aEI) 

115 

-dD 

115.108 


[CROSS 
REF NO 


109 


N 


€0 


62957400 A 


5-31 























DIAGRAM 110 

BAUD CDUNTER. MODEM CONTROL 


Diagram 110 depicts the logic for the baud counter (counters E9, D9 and ElO, flip-flop F8A, and oscillator D8) near the 
top of the diagram, and it shows the modem control logic (ROM L8) near the bottom. 


BAUD COUNTER — The baud counter receives a 6.745-MHz clock signal from oscillator D8 and load inputs +BIT 8 
through ^ Bll 1 from the Baud Select switches (diagram 115) to enable selection of one of the following transmit/receive 
baud rates: 110, 150, 200, 300, 600, 1200, 1800, 2400, 4800, or 9600. The transmit/receive circuits of the UART 
divide the input transmit/receive clock frequencies by 16 to obtain the desired baud rate. In addition, flip-flop F8A 
at the output of the counter circuit provides a constant divide-by-two factor. The following tabular listing shows the 
relationship between the desired transmit/receive baud rate and the preload input to the baud counter. 


Baud Rate 

Clock Hertz to UART 
(Output of F8A) 

Clock Hertz from Counter 
(Output of E7D) 

Counter 

Counter Preload (E9 and D9) 
B8 B7 B6 B5 B4 B3 B2 

B1 

no 

1760 

3520 

1936 

0 1 

0 

1 

0 

0 

0 

0 

150 

2400 

4800 

1408 

1 0 

0 

0 

0 

0 

0 

0 

200 

3200 

6400 

1056 

1 0 

1 

0 

0 

0 

0 

0 

300 

4800 

9600 

704 

1 1 

0 

0 

0 

0 

0 

0 

600 

9600 

19,200 

352 

1 1 

1 

0 

0 

0 

0 

0 

1200 

19,200 

38,400 

176 

1 1 

1 

1 

0 

0 

0 

0 

1800 

28,800 

57,600 

117 

1 1 

1 

1 

0 

0 

1 

1 

2400 

38,400 

76,800 

88 

1 1 

1 

1 

1 

0 

0 

0 

4800 

76,800 

153,600 

44 

1 1 

1 

1 

1 

1 

0 

0 

9600 

153,600 

307,200 

22 

1 1 

1 

1 

1 

1 

1 

0 


Only the preload values for counters E9 and D9 are included in the listing because the preload for counter DIO is normally 
fixed at 0101, except at 1800 baud. At 1800 baud, the preload for counter DIO is 0111. 


MODEM CONTROL LOGIC — Just above the modem control ROM, the +TEST, +FE (format error) and +PE (parity error) 
signals pass through OR gates P8A and P8B to produce a +(PE + RCV BRK + TEST) signal and a +(FE + PE) signal. The parity 
error, receive break or test signal goes to the data decode mux and memory (diagram 109) to enable loading, decoding 
and display of the appropriate symbol: parity error or receive break = error symbol ( B), and test mode provides display 
of all symbols but no control functions. The format error or parity error signal goes to the UART (diagram 105) to block 
loading of an erroneous code in memory and attempting to decode it. 

Modem control ROM L8 receives input signals from the modem interface logic (diagram 114) and provides modem control 
output signals to the logic circuits within the display terminal. As examples, the data set ready (-DSR) and data terminal 
ready (-DTR) signals into the ROM cause an enable request to send (-EN RTS) signal out of the ROM, and the carrier on 
(-CO) signal into the ROM enables the -CO LIGHT signal out of the ROM. Selection of current loop mode of display 
terminal operation (+EN CUR LOOP = 1) forces all of the ROM outputs high inhibiting the modem control signals that 
are not necessary for current loop mode operation. The +EN XMIT and +EN RCV signals remain high in current loop mode. 
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DIAGRAM 111 

PHASE LOCK OSCILLATOR. CURRENT LOOP RECEIVE AND TRANSMIT 

Diagram 111 shows the phase lock and the current loop transmit/receive circuits of the display terminal. 

PHASE LOCK CIRCUIT — Phase lock circuit P9 synchronizes the vertical sync pulse of the vertical control circuit 
(diagram 101) with the frequency of the ac input power. The phase-shift detector portion of P9 receives its reference 
input via N9B-4 and compares it with the -VERT SYNC signal. If the -VERT SYNC signal lags the reference signal, 
output pin 13 of P9 goes high while pin 2 goes low. These outputs feed around and into the charge pump section of 
P9 on pins 4 and 11 causing output pin 5 to go high while output pin 10 goes low. As a result, Q3 conducts less, 

P9-8 goes high Increasing the voltage input to voltage-control led multivibrator M2, and the multivibrator speeds up. 

If the -VERT SYNC signal leads the reference signal, output pin 13 of P9 goes low while pin 2 goes high. The charge 
pump outputs then reverse; pin 5 goes low and 10 goes high causing Q3 to increase conduction. The amplifier portion 
of P9, in turn, conducts more causing pin 8 of P9 to go low. Voltage input to the voltage-controller multivibrator 
decreases, and the multivibrator decreases its speed until it matches that of the reference signal. The phase lock 
circuit uses power from its own +5-V dc regulator, which in turn uses the +12-V dc as a power source. 


CURRENT LOOP TRANSMIT AND RECEIVE CIRCUITS — Current loop circuits are present only on display terminals 
having that option installed; however, all display terminals have the jumper connectors installed for conditioning the 
display terminal for use on either a current loop or voltage level communication interface. When used on a voltage 
level interface, the following jumper connections are used in the display terminal: A to B, L to M, G to E and K to H. 
Full-duplex current loop operation of the display terminal requires the following connections: A to D, M to L, E to G 
and J to H. Half-duplex current loop operation requires the following jumper connections: A to C, N to L, J to H, 
and complete removal of the E/F/G jumper. The following text describes the operation of the current loop transmit and 
receive circuits when connected for a full-duplex current loop channel. Operation of the circuits on a half-duplex 
current loop channel is similar to that of the circuits on a full-duplex channel. 

The current loop transmit circuit normally receives high -TRO’ON LN and -XMIT BREAK signals via N2C and a pulsing 
+HORZ 2^ signal via gate R3. The signals to 2NC block R3 so that its output stays low. The low output from R3 holds 
Q7 of the pulse transformer off so that the pulse transformer does not produce an output. The external system battery 
passes current to the transmit circuit via AJ2-17 and biases Q6 and Q2 to turn on. When Q2 is on, it bypasses R33 and 
provides a return path for the battery current via jumper J-H and AJ2-16. With current flowing in the loop in this 
manner, the transmit loop is in a quiescent marking condition (idle loop). When data is transmitted, the -TRO’ON LN 
signal line pulses high (mark) and low (space) to reflect the state of the data bits composing a transmit word. As 
-TRO’ON LN goes low to signify a space bit, it causes N2C-8 to go low and enable gate R3. R3 in turn passes the 
+HORZ 2^ pulses to the pulse transformer, causing it to produce bias voltage that turns off Q6 and Q2. The use of the 
+HORZ 2^ pulses provide efficient energy transfer across the pulse transformer. As Q6 and Q2 turn off, current flow 
in the transmit loop drops to about 0.2 mA because R33 now provides the only return path for current to the system 
battery. The alternating mark and space bits of a transmit word turn the pulse transformer off and on and turn Q6 
and Q2 on and off to reproduce the bits as current flow marks and no current flow spaces on the transmit loop. 

In full-duplex mode, current flows through the receive circuit loop via AJ2-17, jumpers F and E, jumpers L and M, 
the MCT-4 diode, jumpers D and A, and back to the system battery via AJ2-14. With current flowing through the 
MCT-4 diode, MCT-4 turns on and lowers the collector voltage of Q5 so that Q5 and Q4 turn off. 

When Q4 is off, the -CURRENT RCV signal line is high (marking). When current flow in the loop drops, MCT-4 

turns off causing Q5, and consequently Q4, to turn on. As Q4 turns on, the -CURRENT RCV signal line goes low (spacing). 
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DIAGRAM 112 

INTERNAL SWITCHES. BREAK AND ALARM. LAST-LINE CDMPARE 


Diagram 112 shows the internal control switches, the break and alarm logic, and the last-line compare logic of the 
display terminal. The functions of the internal control switches are described with the logic circuits that they affect; 
therefore, only the break and alarm logic and the last-line compare logic are described here. 


BREAK AND ALARM LOGIC — Pressing the BREAK key on the display terminal keyboard causes the +BREAK signal 
line to go high (AJl-10). If the display terminal is operating online, the break signal from the keyboard causes a 
260 ms -XMIT BREAK signal to occur. This signal goes to the modem interface (diagram 114) or to the current loop 
interface (diagram 111) to enable a break signal (spacing condition) to be transmitted to the receiving station. 

The alarm, or ring bell circuit becomes active if either: 1) an ANSI BEL code is decoded during a receive operation 
(-BELL and -RCV ACT signals are low), 2) the cursor moves from the 72nd to the 73rd character position of the display 
screen while transmitting (+BEEP and +KYBD ACT signals are high), or 3) a framing error or a break signal is detected 
during data reception (+FE and +RCV ACT signals are high). When any one of these conditions occur, it causes the 
-RING BELL signal line to the audible alarm (AJ2-3) in the display terminal to go low, sounding the the alram for 
about 200 ms. 


LAST-LINE COMPARE LOGIC — The last-line compare circuit is only active when the display terminal is operating 
in scroll mode. The compare circuit monitors the output of the Y cursor counter (+CUR 2^^ through 2^) and the output 
of the last-line counter (+LST LN 2^ through 2^ and -LST LN 2^) so that it can determine when the cursor is in the 
display line designated as the last line. When a match of the two counts occurs, the compare circuit output ANDs with 
the scroll mode signal to enable a +LST LN COMP signal to the scroll add gate (diagram 101). The scroll add gate, in 
turn, enables the last-line counter (diagram 104) to increment when the display screen is scrolled. 
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DIAGRAM 113 

X CURSOR CONTROL V CURSOR CONTROL AND X CURSOR COUNTER 


Diagram 113 depicts the logic for the Y cursor control circuit and for the X cursor counter and control circuits. 


Y CURSOR CONTROL CIRCUIT — The Y cursor control circuit is a ROM that decodes signals from the cursor position 
and cursor function control circuits (diagrams 104 and 115) to determine whether to load the Y cursor counter (diagram 103) 
or to enable the counter for incrementing or decrementing. The Y cursor control ROM has four outputs and uses four 
combinations of these outputs for controlling the Y cursor counter: -LOAD Y CUR CTR; -LOAD Y CUR CTR and 
-SET CUR 212; -load Y CUR CTR and -CLR CUR 212; _en y CUR CTR. The following are listings giving the input 
signals that produce each of these output combinations. 


- LOAD Y CUR CTR 

-LOAD Y CUR CTR and -SET CUR 212 

-Y POS and -MAX Y 

-DEC Y and -MIN Y 

-Y POS and -MIN Y 

-DEC Y, -SCROLL, and -MIN Y 

-Y POS 

-RST Y, -SCROLL, and -MAX Y 

-EN Y CUR CTR 

-RST Y, -SCROLL, and -MIN Y 
-RST Y and -SCROLL 

-INC Y, -SCROLL, and -MIN Y 

- LOAD Y CUR CTR and -CLR CUR 2^2 

-INC Y and -SCROLL 
-INC Y and -MIN Y 
-INC Y 

-INC Y and -MAX Y 

-DEC Y, -SCROLL, and -MAX Y 

-INC Y, -SCROLL, and -MAX Y 

-DEC Y and -SCROLL 

-RST Y and -MIN Y 

-DEC Y and -MAX Y 

-RST Y and -MAX Y 
-RST Y 

-DEC Y 

X CURSOR CONTROL AND COUNTER CIRCUITS — The X 

cursor control circuit is a ROM that decodes signals from 

the cursor position and cursor function control circuits (diagrams 104 and 115) to determine whether to load the X cursor 
counter or to enable it for incrementing or decrementing. The X cursor control ROM has four outputs and uses only four 
combinations of these outputs for controlling the X cursor counter: load the X counter (F5-11); enable X counter (F5-12)j 

increment Y (F5-9); and decrement Y (F5-10). The following 
the output combinations. 

are listings giving the input signals that produce each of 

Load X Counter (F5-11) 

Enable X Counter (F5-12) 

-X POS and -MAX X 

-INC X and -MIN X 

-X POS and -MIN X 

-INC X 

-X POS 

-MEM REQ and -MIN X 

-RST X and -MAX X 

-MEM REQ 

-RST X 

-DEC X and -MAX X 

+MR 

-DEC X 

Load X and Increment Y (F5-9) 

Load X and Decrement Y (F5-10) 


-MEM REQ and -MAX X -DEC X and -MIN X 

-INC Xand -MAX X 


The X cursor counter tracks the horizontal positioning of the cursor on the display screen and passes this information to 
the cursor position decoder (diagram 104) and cursor compare circuit (diagram 105). The X cursor control circuit 
determines what count the X cursor counter contains by directing it either to load with X cursor positioning information 
from the +WRITE 2^ through 2^ I ines or to increment or decrement its count. The load X counter signal passes from the 
control circuit (F5-11) via gate C6D, while the enable count signal passes directly from the control ROM (F5-12) to 
the counter (J4-4). 

During load operations the -X POS signal determines whether the counter loads with write information (-X POS 
signal = 0) or with a count that depends on the state of the +MR and -MIN X signals (-X POS signal = 1). The counts 
possible in this latter instance are 79 when +MR = 0 and -MIN X = 0, and 0 for all other combinations of +MR and 
-MIN X. 

During enable operations, the -DEC X signal determines whether the counter increments (-DEC X = 1) or decrements 
(-DEC X = 0) its count. 
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DIAGRAM 114 

MODEM INTERFACE. RTS CONTROL 


The upper half of diagram 114 depicts the modem interface logic, and the lower half depicts the request to send logic of 
the display terminal. 


MODEM INTERFACE LOGIC — Receiver circuit M8 receives the clear to send (+CTS), data set ready (+DSR), and 
carrier on (+CO) signals directly from the modem and passes them on to the modem control logic (diagram 110). The 
receive data signal (+RCV DATA) also comes from the modem, but it first passes through the voltage level/current loop 
jumper connectors (diagram 111). The +RCV DATA line, receiver circuit M5, and jumper connectors P and Q are used 
for voltage level communication facilities, while the -CURRENT RCV line and jumper connectors R and Q are used for 
current loop communication facilities. The +EN RCV signal comes from the modem control logic (diagram 110), and 
it is required to enable either current loop or voltage level receive data into the display terminal logic via gate R8B. 
Receive data from either source then passes to the UART (diagram 105) via the +R1 signal line. 

Gate R8C enables receive data to a peripheral printer via transmitter circuit R5 and the +PTR XMIT DATA line, if the 
display terminal is operating online; if local mode operation of the display terminal is selected, gate R8C blocks the 
passage of receive data to the peripheral printer. R5 also passes keyboard, or transmit data (+TRO) to a peripheral 
printer via gate R8D and the +PTR XMIT DATA line. Gate R8D is conditioned by gate L9C, which allows transmit 
data to pass to the printer only if the display terminal is operating either in local mode or in half-duplex and online 
modes. Selection of online and full-duplex modes of display terminal operation causes gate L9C to inhibit the transfer 
of keyed-in data to the printer or refresh memory by blocking gates R8D and C8A. This restricts the printing or 
displaying of information during online, full-duplex operation to received data. 

Transmit data (+TRO) also passes through gate R8A, which is the control gate for passing transmit data to the 
communication facility. Selection of local mode operation blocks gate R8A, but when online mode operation 
is selected (+LOCAL/-ONLINE = 0) gate R8A passes transmit data to both the -TRO*ON LN and the +XMIT DATA 
signal lines. Both signal lines return to the current loop interface logic where jumper connectors determine which 
transmit data signal line is selected: 

1) Current loop display terminals pass the -TRO'ON LN signal into the current transmitter circuit and then 
onto the +XMIT signal line via jumper connectors J and H (diagram 111). 

2) Voltage level display terminals pass the +XMIT DATA signal through jumper connectors K and H onto the 
+XMIT signal line (diagram 111). 


REQUEST TO SEND CONTROL LOGIC — The request to send signal is dependent on a number of variables with the 
display terminal. These variables are monitored by the modem control ROM (diagram 110) and by the RTS control logic 
shown on this diagram (diagram 114). A principal control signal for the RTS control logic is the -EN RTS signal, which 
originates at the modem control ROM; another principal control signal is the +SW/-CONST RTS signal from the internal 
control switches (diagram 112). Unless the -EN RTS signal is low, the RTS control circuit is disabled. The -EN RTS 
signal is not low when: 

1) The display terminal is a current loop type and has the internal current loop enable switch (diagram 112) 
in the enable position (+EN CUR LOOP signal = 1). 

2) The display terminal is a voltage level type and is enabled for a voltage level interface (+EN CUR LOOP 
signal = 0), but is operating using the switched position of the switched-or-constant DTR switch (diagram 112) 
and has the front panel ON LINE/LOCAL switch in the LOCAL position. This mode of operation disables the 
-DTR signal into the modem control ROM, which in turn causes the -EN RTS signal to go high. 

3) The display terminal is a voltage level type and the data set ready signal from the modem drops for any reason. 
This condition causes the -DSR signal to the modem control ROM to go high, causing the -EN RTS signal to 

go high. 
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DIAGRAM 114 (CONTD) 


Other signals affecting RTS control logic are the -HALF/+FULL DUP signal from the front panel FULL DUP/ 
HALF DUP switch; the +LOCAL/-ON LINE signal from the front panel ON LINE/LOCAL switch; the -RCV BRK 
signal from the break control logic (diagram 112); and the -CLR RTS signal from the data decode ROM 
(diagram 109). Following is a tabular listing of combinations of signals that affect RTS control logic and the 
effect that each combination has on the control logic. 


-HALF/ 
+FULL DUP 

-RCV BRK/ 
-CLR RTS 

+LOCAI/ 
-ON LINE 

+SW/ 

-CONSTR RTS 

-EN RTS 

EFFECT 

X 

X 

X 

0 

0 

-RTS goes low and remains low. 

1 

X 

0 

1 

0 

-RTS goes low following the first keyboard 

0 

1 

0 

1 

0 

1 

entry and remains low until one of the 
following occurs. 

1 

X 

1 

1 

0 

Switching to local mode during either half- 

0 

X 

j 

1 

1 

0 

or full-duplex operation causes the -RTS 
signal to go high on second +VERT 2^ pulse 
after UART transmit and transmit holding 
registers empty (+TRE and +THRE signals 
both go high). 

0 

0 

0 

1 

0 

-RTS signal goes high on second +VERT 2® 
pulse after UART transmit and transmit 
holding registers empty if either: 

a) a break signal or a character with a framing 
error is received (-RCV BRK signal goes low) 

b) or the -CLR RTS signal goes low due to 
detection of one of the following by the data 
decode ROM; a carriage return, an end of 
text, an end of transmission, or a line feed 
code. 
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DIAGRAM 115 

BAUD SELECT, X/Y POSITIDN CDNTRDL 

The upper half of diagram 115 depicfs the logic for selecting the transmit/receive baud rate of the display terminal while 
the lower half of the diagram shows the X/Y position control logic. 


BAUD SELECT LOGIC — The -HIGH BAUD and -LOW BAUD signals originate at the front panel HIGH RATE/300/ 
LOW RATE switch. Moving the switch to the HIGH RATE position causes the -HIGH BAUD signal to go low. With 
the -HIGH BAUD signal low, JlOA-3 goes low to enable mux GIO, while the high -LOW BAUD signal causes the 
high-rate switches to be muxed (mux input pins 3, 6, 10, and 13). Moving the front panel switch to the LOW RATE 
position causes the -LOW BAUD signal to go low. With the -LOW BAUD signal low, JlO-3 goes low to enable mux 
GIO, while the low -LOW BAUD signal enables multiplexing of the low-rate switches (mux input pins 2, 5, 11 and 
14). If the front panel switch is moved to the 300 position, both the -HIGH BAUD and -LOW BAUD signals remain 
high. This, in turn, disables the mux and forces all outputs to go low. Following is a tabular listing that gives the 
relationship between the desired baud rate, the high rate/low rate switch settings, the input to baud select ROM 
GIO, and the output from the ROM (baud counter preload). 


Baud Rate 
Desired 

Switch Settings 

2 ^ through 2® 

ROM Input 

2 ^ through 2 

ROM Output 

Bit 8 through Bit 1 

no 

nil 

01111 

0101 

0000 

150 

1110 

OHIO 

1000 

0000 

200 

1101 

01101 

1010 

0000 

300 

1100 or 0000* 

01100 or 00000 

1100 

0000 

600 

1011 

01011 

1110 

0000 

1200 

1010 

01010 

nil 

0000 

1800 

1001 

01001 

nil 

0011 

2400 

1000 

01000 

nil 

1000 

4800 

0111 

00111 

nil 

1100 

9600 

0110 

00110 

nil 

1110 


X/Y POSITION CONTROL LOGIC — The X/Y position control logic provides the display terminal with the capa¬ 
bility of detecting X/Y cursor positioning inputs. To do this, the internal X/Y positioning switch must be in its enable 
position and the display terminal must be operating in page mode (+EN X/Y = 1 and +PAGE/-SCROLL = 1). Detection 
of an escape code (0330) and 0610 sequence then can activate the X/Y position control logic. The escape code is 
detected by the data decode ROM (diagram 109); this causes the -(ESC + 061 0 ) signal to go low. Since the +WRITE 2^ 
bit is also low when the escape code is detected, flip-flop H8B clears, and as it does so, it blocks memory request 
gate K8C and enables X position flip-flop H8A. The 061 g input then sets flip-flop H8A, which provides a -X POS 
signal to the X cursor control ROM (diagram 113) and conditions the Y position flip-flop G8B for setting. The next 
character input is Interpreted as the X cursor positioning input. As this input ends, it sets flip-flop H8B, clears 
flip-flop H8A, and sets Y position flip-flop G8B. As flip-flop G8B sets, it provides a -Y POS signal to the Y cursor 
control ROM and to the Y cursor counter and mux circuit (diagrams 113 and 103). The next character input is 
interpreted as the Y cursor positioning input; and as ^-his input ends, it clears flip-flop G8B to complete the X/Y 
positioning operation and enables the memory request gate (K8C). 


* 300 baud can be either switch-selected via internal switches and high or low position of front panel switch, or via 
300 position of front panel switch only. 
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MAINTENANCE 
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This section describes field maintenance procedures for the display terminal, which 
in this section is referred to as the terminal subsystem, or just terminal. This termi¬ 
nology is used because the display terminal operates, and is tested with, either an 
impact or nonimpact character printer. The section begins by suggesting an approach 
to emergency maintenance (field maintenance). It then lists special tools required 
for maintaining the terminal under the Maintenance Aids heading, and describes the 
preventive maintenance tasks and procedures under the Preventive Maintenance 
heading. These tasks and procedures are often done immediately following emergency 
maintenance of the terminal subsystem. The last part of this section describes diag¬ 
nostic and corrective maintenance procedures, which are those procedures actually 
used to diagnose and correct a malfunction during an emergency maintenance call to 
the terminal subsystem site. 

Field maintenance for this terminal subsystem uses a logical process of elimination 
to trace a malfunction to a field replaceable part. Once the malfunctioning part 
is determined, the part is replaced. The key to speedy, efficient field maintenance 
is the diagnostic decision logic table (DDLT). This type of table is described in 
greater detail later in this section. 


SUGGESTED EMERGENCY MAINTENANCE PROCEDURE 

The following text provides a procedure for customer engineers to follow when 
responding to customer complaints or request for service. Before leaving for the 
customer site, the customer engineer (CE) should obtain all of the information 
possible from the customer. This can be done by calling the customer and talking 
to the terminal operator or the person operating the terminal at the time the mal¬ 
function occurred. The CE should determine: 

• The type of terminal that he is being called on to repair. 

• The specific configuration of the terminal; for example, does it use a 
printer or other type of peripheral (s). 

• The type of symptoms the terminal exhibited to indicate a malfunction 
occurred. 

• Whether the terminal is operating at all at this time, and what symptoms, 
if any, it has when an attempt is made to operate it. 
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With not6S that he has taken during the conversation with the terminal operator, the 
CE can decide what course of action to take. 

• Go to the installation site and begin troubleshooting. 

• Deduce that the terminal itself is probably not at fault and that the most 
likely cause of the problem is either the communication lines or a power 
reduction or loss. In either case, the CE can notify the responsible party 
(common carrier or power company) of the problem. 

• Decide that an error in operating procedure and not an equipment failure 
is probably the cause of the malfunction, and notify the customer of the 
correct operating procedure. 

Assuming that the CE must go to the terminal site to troubleshoot, the CE can also 
determine a probable cause of the failure and gather the tools, manuals, and spare 
parts that will be needed. 

Upon arriving at the customer site, the CE finds the appropriate supervisory personnel, 
is shown to the malfunctioning terminal, again interviews the operator or otherwise 
verifies the phone notes taken concerning the malfunction. The CE visually inspects 
the terminal to ensure proper input/output cable and power connections, verifies that 
a malfunction does exist, and then begins to troubleshoot the terminal equipment. 

Based on what is learned during conversations with customer personnel and what is 
observed after arriving at the customer site, the CE normally has two courses of 
action: 1) begin the troubleshooting procedures from the beginning, 2) begin trouble¬ 
shooting only the equipment that is suspected of having a malfunction. Once the 
source of a malfunction is discovered and corrected, the CE should: 

• Run through the terminal subsystem checkout procedure furnished later in 
this section to ensure that the terminal is fully operational. 

• Check the preventive maintenance task tables in this section and perform 
any required preventive maintenance task procedures. 

• Demonstrate to the customer's satisfaction that the terminal is now 
operating properly and is fully operational. 

CALfTION 


Because many of the circuits used in this system 
are of the MOS integrated circuit type , always 
observe the rules for handling MOS type circuits 
as described in appendix B of this manual. Fail¬ 
ure to do so can result in these circuits being 
destroyed by an excess i ve discharge of static 
electricity. 
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MAINTENANCE AIDS 


In addition to the normal complement of hand tools and test equipment carried by 
the field CE, maintenance of this terminal requires a 3/32-inch nonmetal lie hex 
driver (CRT Tuning Wand, CDC part no. 12263299). Maintenance of the impact 
printer may also require some special tools and equipment; these, however, are 
described in the Reference and Field Service Manual for the impact printer (see 
preface). 


PREVENTIVE MAINTENANCE 

Preventive maintenance describes those tasks that are performed immediately follow¬ 
ing and as part of an emergency maintenance call. Preventive maintenance task 
tables (PMT) and preventive maintenance task procedures (PMTP) define the partic¬ 
ular tasks to be performed for a terminal, indicate the schedule for performing these 
tasks, and describe how to do these tasks.* Both PMTs and PMTPs for each equipment 
that can be used to configure this terminal subsystem are included in this section. 
While a CE is performing the PMTs and PMTPs, they should verify that the terminal 
operator has been performing their assigned preventive maintenance tasks. Normally, 
a terminal operator is only responsible for routine cleaning of equipment exterior; 
however, in some instances, the operator may be responsible for more complex 
preventive maintenance procedures. This is often determined on a per-installotion 
basis and on the type of operator personnel used at a given installation. 


KEYBOARD DISPLAY PMTs 

The listing of the PMTs in table 6-1 defines the items to be performed or checked 
at the keyboard display each time the terminal requires repair. Do these tasks for 
best equipment performance and to minimize the amount of emergency maintenance 
calls. 


CAUTION 


Do not use solvents to clean the keyboard of the 
display terminal. Solvents can cause keyswitches 
to become defective. 


* Some of the PMTPs refer to the diagnostic/corrective-maintenance procedures 
found later in this section. These latter procedures are designated TSl, TS2, etc. 
for terminal subsystem procedures; CRTl, CRT2, etc. for keyboard display proce¬ 
dures; NIPl, NIP2, etc. for nonimpact printer procedures; and IMPl, IMP2, etc. 
for impact printer procedures. 
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TABLE 6-1. KEYBOARD DISPLAY PMTs 


ITEM 

PROCEDURE 

APPROXIMATE 

TIME (MINUTES) 

1 

Clean keyboard 

2 

2 

Clean exterior surface 

2 

3 

Clean viewing screen 

2 

4 

Visually inspect all cables and wires for insulation 
breakdown or other damage 

5 

5 

Check keycaps for signs of wear or breakage 

1 

6 

Check for foreign objects inside cabinet 

5 


KEYBOARD DISPLAY PMTPs 

The following text describes the PMTPs which support the preceding PMT table for 
the keyboard display. 


CAUTION 


Before work ing inside of the cabinet for these 
PMTPs, turn power off and remove ac input from 
site power outlet. 


1) Remove dust from keyboard with a soft-bristled brush. 

CAUTION 


Do not use solvents or cleaning fluids. 

2) Clean exterior surfaces of cabinet with a damp, lint-free cloth. Mild 
detergent may be used. 

3) Clean face of viewing screen with a clean, soft cloth and a mild glass¬ 
cleaning solution. If a spray is used, do not allow liquid to flow off 
screen (it is preferable to spray cloth rather than screen). 


6-4 


62957400 A 




4) Remove cabinet hood (procedure CRTS) and visually inspect all cables and 
wires for evidence of insulation breakdown and wear. Replace damaged 
wires if possible. Check electrical connections to ensure they are not 
loose. Check electronic components for signs of deterioration, such as 
overheating or aging. 

5) Check keycaps for signs of wear or breakage and replace keyboard if 
necessary (procedure CRT4). 

6) Check for foreign objects such as bits of wire or solder. 


NONIMPACT PRINTER PMTs 

The PMTs listed in table 6-2 are the tasks to be done at the nonimpact printer (if 
part of the subsystem) at the intervals specified in the table. Do these tasks for 
best equipment performance and to reduce repairs. 


TABLE 6-2. NONIMPACT PRINTER PMTs 


LEVEL 

(See Note 1) 

ITEM 

PROCEDURE 

APPROXIMATE TIME 
(See Note 2) 

1 

1.1 

Clean exterior surface 

2 

1 

1.2 

inspect cabinet interior for possible loose parts 

3 

1 

1.3 

Clean cabinet interior 

5 

1 

1.4 

inspect all cables and wires for insulation 
breakdown or other damage 

2 

1 

1.5 

inspect all mechanisms for signs of excess wear 

3 

1 

1.6 

Check carefully for foreign objects inside 
cabinet and mechanism 

2 

2 

2.1 

Clean printhead 

15 

2 

2.2 

Clean guidebar 

5 

2 

2.3 

Lubricate platen solenoid plunger 

5 

Notes: 




1) Level 1 tasks are those to be done each time the terminal subsystem requires repair. Level 2 
tasks are required every 20 million printed characters, 500,000 line feeds, or one year, 
whichever occurs first. However, if foreign material is suspected on the guidebar at any time, 
it should be cleaned to prevent excessive carriage return time (over 200 milliseconds). Also, 
if printhead contamination is suspected before the normal cleaning time, it should be cleaned. 

2) Approximate time given is in minutes, and is for tasks listed here only, 
troubleshooting/corrective maintenance procedures, which may be seen 
these PMTs. 

This does not include 
as necessary from 
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NONIMPACT PRINTER PMTPs 


Following text describes the PMTft which support the preceding PMT table for the 
nonimpact printer. 


CAUTION 


Before work ing inside of the cabinet for these 
PMTPs, turn power off and remove ac input cord 
from site power outlet. 


The following steps describe the level 1 tasks listed in the PMT table. 

1.1) Clean exterior surfaces of cabinet with damp, lint-free cloth. Mild 
detergent may be used. Do not use cloth so wet that water runs down 
into printer. 

1.2) Turn the two hood-locking screws at cabinet rear 1/4-turn counter¬ 
clockwise and pull these screws back. Lift hood up from back until it 
will slide forward off its front holding tab. Placing the hood aside, 
inspect interior of cabinet for possible parts which may have worked 
loose from mechanism. Replace parts, or mechanism, depending on 
whether loose parts are reusable, replaceable, etc. 

1.3) Using a soft, long-bristled brush and vacuum cleaner with a crevice 
tool, carefully and thoroughly clean cabinet interior of any/all paper 
particles, dust, etc. 

1.4) inspect all cables, wires, and connections (including input/output 
connector pins) for evidence of insulation breakdown or wear. Repair/ 
replace damaged wires if possible. Check electronic components for 
signs of deterioration such as overheating or aging. 

1.5) Look carefully at ail mechanisms for signs of wear. Repair/repiace 
worn parts if possible (use replacement procedures provided later in 
this section). 

1.6) Inspect for foreign objects possibly lodged in crevices within the 
mechanism or other portions of cabinet. 
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The following steps describe the level 2 procedures listed in the PMT table. How¬ 
ever, perform all level 1 tasks before doing level 2. 

2.1) Clean printhead as follows: 

a) Remove printhead and cable assembly from printer (procedure NIP13). 

b) Using a clean, dry, stiff-bristle toothbrush, brush 10 to 15 times 
across printhead elements in both vertical and horizontal directions. 

CAUTION 


Do not use so I vents or cleaning fluids. 


c) Replace printhead and cable assembly in printer (procedure NIP13). 


2.2) Clean guidebar as follows: 

a) Using a clean, dry, lint-free cloth, wipe all four sides of the head 
guidebar until clean. Move carriage as necessary to access bar along 
entire length. 


CAUTION 

Do not use solvents or cleaning fluids. 

b) Exercise printer for a few minutes; that is, do offline tests for non¬ 
impact printer as described in Terminal Subsystem Checkout procedure 
(TS6) later in this section. 


2.3) Lubricate platen solenoid plunger (figure NIP7) as follows: 

a) Apply three drops of lubricant, CDC part no. 62148158 or equivalent, 
around plunger working surface. 

b) Operate plunger in and out of housing to distribute lubricant. 
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IMPACT PRINTER PMTs 


The PMTs listed in fable 6-3 are the tasks to be done at the impact printer (if a 
part of the subsystem) at the intervals specified in the table. Do these tasks for 
best equipment performance and to reduce repairs. 


TABLE 6-3. IMPAa PRINTER PMTs 


LEVEL 

(See Note 1) 

ITEM 

PROCEDURE 

APPROXIMATE TIME 
(See Note 2) 

1 

1.1 

Clean exterior surface 

3 

1 

1.2 

inspect cabinet interior for possible loose parts 

5 

1 

1.3 

Clean cabinet interior 

5 

1 

1.4 

Inspect all cables and wires for insulation 
breakdown or other damage 

4 

1 

1.5 

Inspect all mechanisms for signs of excess wear 

5 

1 

1.6 

Check carefully for foreign objects inside 
cabinet and mechanism 

4 

2 

2.1 

Oil drive mechanism 

2 

2 

2.2 

Grease bevel gears 

2 

2 

2.3 

Examine/replace return reel cord 

2 to 10 

2 

2.4 

Clean printhead-slide shafts 

2 

2 

2.5 

Oil format tape and forms motion motor 

1 

2 

2.6 

Use printer Test Print switch and exercise 

5 

2 

2.7 

Replace cabinet and pack tools/materials 

10 

3 

3.1 

Remove and wash printhead and then check 
print pins 

30 

3 

3.2 

Reinstall printhead 

10 

3 

3.3 

Use printer Test Printer switch and exercise 

5 

3 

3.4 

Replace cabinet and pack tools/materials 

15 


Notes: 


1) Level 1 tasks are those to be done each time the terminal subsystem requires repair. 
Level 2 tasks are required every 13.2 million printed characters, 500 hours of power-on 
time, or 3 months — whichever comes first. Level 3 tasks are required every 

79.2 million characters, 3000 hours of power-on time, or 18 months — whichever 
comes first. However, if inspection shows the level 2 or 3 tasks should be done ahead 
of schedule, do such tasks as seem necessary to help prevent equipment wear/ 
misperformance. 

2) Approximate time given is in minutes, and is for tasks listed here only. This does not 
include troubleshooting corrective maintenance procedures which may be seen as 
necessary from these PMTs. 
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IMPACT PRINTER PMTPs 


The following text describes the PMTPs which support the preceding PMT table for 
the impact printer. 


CAUTION 


Before work ing inside of the cabinet for these 
PMTPs, turn power off and remove ac input cord 
from site power outlet. 


The following steps describe the level 1 tasks listed in the PMT table. 

1.1) Clean exterior surfaces of cabinet with damp, lint-free cloth. Mild 
detergent may be used. Do not use cloth so wet that water runs down 
into printer. 

1.2) Remove cabinet (procedure IMP6). With cabinet placed aside, inspect 
interior cabinet base and horizontal surfaces for parts which may have 
worked loose from mechanism. Replace parts, or mechanism, depending 
on whether loose parts are reusable, replaceable, etc. 

1.3) Using a soft, long-bristled brush and vacuum cleaner with a crevice 
tool, carefully and thoroughly clean cabinet interior of any/all paper 
particles, dust, etc. 

1.4) Inspect all cables, wires, and connections (including input/output 
connector pins) for evidence of insulation breakdown or wear. Repair/ 
replace damaged wires if possible. Check electronic components for 
signs of deterioration caused by overheating or aging. 

1.5) Look carefully at all mechanisms for signs of wear. Repair/replace 
worn parts if possible (use replacement procedures provided later in 
this section). 

1.6) Inspect for foreign objects possibly lodged in crevices within the 
mechanism or other portions of the equipment. 
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The following steps describe the level 2 tasks listed in the PMT table. However, 
perform all level 1 tasks before doing level 2. 

2.1) Oil drive mechanism as follows: 

a) Put three drops of oil, CDC part no. 95011200, in oil hole in motor 
support casting, figure IMPIO. 

b) Put one drop same type oil in oil hole in each support bearing (two) 
of drive shaft. 


CAUTION 


Do not allow any oil on the clutch mechanism. 

2.2) Grease bevel gears as follows: 

a) Smear molygrease, CDC part no. 12210957, on bevel gears of 
ribbon drive (figure IMPIO) as required. 

2.3) Inspect return reel cord for fraying and, if frayed, replace 
(procedure IMP17). 

2.4) Clean printhead-slide shafts as follows: 

a) Using a clean, dry, lint-free cloth, wipe shafts until clean. 

Move printhead carriage as necessary to access shafts along entire 
length. 


CAUTION 


Do not use so I ve nts or cleaning fluids. 


b) Apply four drops oil, CDC part no. 950112(X), to each felt washer 
which rides on shafts. 

c) Move printhead carriage from end-to-end of shafts several times, 
then wipe shafts clean again. 

2.5) Oil format tape and forms motion motor as follows: 

a) Apply one drop oil, CDC part no. 95011200, to oil hole for felt 
lubricating pad, figure IMPIO. 
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2.6) Do Test Print exercise as follows: 

a) See that paper is loaded (procedure IMPS) and ribbon is ready. 

b) With power cord plugged into site power outlet, press ON/OFF 
switch to turn printer on. 

c) Pull safety switch up (figure IMPIO). 

d) With printer offline (START/STOP switch not lit), activate Test 
Mode switch. Printer should continuously print alternating sets of 
the character "B" followed by an equal number of space characters. 
This should occur for a line, the paper should advance one line, 
and the process should continuously repeat until Test Switch is 
deactivated. 


CAUTION 


Do not allow the printer to c o n s t a n 11 y print 
continuous adjacent columns for more than 5 min¬ 
utes maximum at a t i me , or solenoid assemblies 
will overheat and be damaged. 


e) Examine printout for print quality (light or missing dots or improper 
character width). If any problem exists, refer to table IMPl, DDLT 
for Impact Printer. 

2.7) If not doing level 3 tasks, or any other maintenance at this time, 
replace printer cabinet (procedure IMP6) and pack tools/materials. 

The following steps describe the level 3 tasks listed in the PMT table. However, 
perform all level 1 tasks and the first five level 2 tasks before doing level 3. 

3.1) Remove and wash printhead and check print pins as follows: 

a) Remove printhead from printer (procedure IMP17). 

b) Wash residue from printhead using standard isopropyl alcohol 
normally used for cleaning. 

c) Use a magnifying device such as an eye-loupe and inspect print 
pins for being flush with surface of ruby guide. If not flush, return 
printhead to repair facility and use a replacement in the printer. 

3.2) Reinstall printhead in printer (procedure IMPl7). 

3.3) Do Test Print exercise as described in level 2, step 2.6. 

3.4) If no other maintenance is to be performed at this time, replace printer 

cabinet (procedure IMP6) and pack tools and materials. 
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DIAGNOSTIC AND CDRRECTIVE MAINTENANCE 


Mainfenance activity for a terminal subsystem falls into three general categories: 
preventive, diagnostic, and corrective. Preventive maintenance has already been 
discussed earlier in this section. This portion of the text concentrates on diagnostic 
and corrective maintenance. Diagnostic maintenance provides an organized means 
of diagnosing a malfunction and of identifying its source. Corrective maintenance 
consists of the procedures for correcting a diagnosed malfunction and of those proce¬ 
dures used to verify that the malfunction has been corrected. This terminal subsystem 
uses the checkout tests of procedure TS6 (Terminal Subsystem Checkout) both as a 
means of verifying that a malfunction exists and that a malfunction has been cor¬ 
rected. It uses the diagnostic decision logic tables and the procedures in this section 
to efficiently diagnose and correct a malfunction. 

CAUTION 

Because many of the circuits used in this system 
are of the MOS integrated circuit type , always 
observe the rules for handling MOS type circuits 
as described in appendix B of this manual. Fail¬ 
ure to do so can result in these circuits being 
destroyed by an excess! ve discharge of static 
electricity. 


DIAGNOSTIC TABLES 

The key for isolating a subsystem malfunction to its probable cause is proper use of 
the cookbook-type diagnostic tables that follow. These tables, termed diagnostic 
decision logic tables (DDLTs), or simply decision tables, identify and isolate a 
malfunction in an equipment to a replaceable module, or where equipment design 
does not permit this approach, to a replaceable part or component. The tables 
present test setup and resulting symptom information in a logical, organized manner, 
and where necessary, they refer to procedures for testing, adjusting, or replacing a 
suspect component. References to procedures are also made in a sequenced manner 
so that they refer to the easiest procedure or most likely cause first and progress to 
the most difficult procedure or least likely cause. To further facilitate use of the 
decision tables and their associated procedures, they are grouped in the following 
manner: 

• Terminal subsystem (TS) tables and procedures 

• Keyboard display terminal (CRT) tables and procedures 

• Nonimpact printer (NIP) tables and procedures 

• Impact printer (IMP) tables and procedures 
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The following paragraphs describe the decision tables in greater detail. Anyone 
not familiar with the format and structure of diagnostic decision logic tables should 
read the following paragraphs and study the sample table in figure 6-1 carefully 
before attempting to use the decision tables later in this section. Also, anyone 
using decision tables for the first time should always start at the beginning of the 
tables and continue through to the end. 


The diagnostic decision logic table is a specialized format for displaying logic in a 
way that is superior to the conventional logic flowchart because the logic is more 
visible. The DDLT analyzes a situation down to a set of specific conditions and then 
directs the customer engineer to those actions that will correct the situation. Basi¬ 
cally, the table Is arranged in four sections, or quadrants: the Conditions quadrant, 
the Situations quadrant, the Sequence quadrant, and the Actions quadrant. Fig¬ 
ure 6-1 illustrates the layout of a diagnostic decision logic table; the sample table 
is for purposes of illustration only and Is not a table from this terminal subsystem. 


Starting from the top, each table has a title. The title for the DDLT in figure 6-1 
for example would be. Table CR1. DDLT for Card Reader (Sheet 1 of 1). Next the 
table has an entry (Visual Checks in sample table) indicating the kind of test that 
the table covers. Next the table has an Assume block. This block contains setup 
information or information that is prerequisite to performing the rest of the test con¬ 
tained in the table. The remainder of the table consists of the quadrants noted pre¬ 
viously; these quadrants are used in a clockwise direction, starting from the conditions 
quadrant. 


Conditions Quadrant 


The conditions quadrant of a DDLT contains test conditions and questions that can 
be answered with either a yes or a no. The CE should read and answer all of the 
questions in the conditions quadrant and write the answers to each question (Y or N) 
in a vertical column before proceeding to the situations column. 


Situations Quodront 


The Situations quadrant of the example table contains 10 vertical columns of Ys and/ 
or Ns, and one column with the word Other in it. Each of the first 10 columns 
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VISUAL CHECKS 
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Figure 6-1. Example of a Diagnostic Decision Logic Table 
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represents a unique set of answers to the questions asked in the conditions quadrant, 
A dash (-) in a column indicates that the answer to the associated condition is 
irrelevant; that is, the answer may be either a yes or a no without affecting the 
result. In using the tables, the CE should look for a match between the Y and N 
column written down while answering the questions posed in the conditions quadrant 
and the Y and N answers listed in a column of the situations quadrant. 


As an example, refer to the shaded area of the sample figure and assume that each 
question in the conditions quadrant was answered no (N) as it was tested. The full 
column of N answers to the conditions questions would actually match situations 
column 2 even though situations column 2 contains three dashes. This is true because 
the dashes indicate that their respective conditions questions are irrelevant. As can 
be seen by examining the conditions questions, it is indeed irrelevant to ask which 
indicators light or which motors run if it is already known that no indicators light 
and no motors run. 


When using the tables, look for a match between the conditions answers and the 
situations columns starting from the left situations column and moving toward the 
right one. Do this because overriding situations are normally listed first (on the 
left) within the situations quadrant. Overriding situations are those that move you 
out of the table and on the next test, table, or action. 


Sequence Quadrant 


The sequence quadrant contains numbers that indicate the sequence in which correc¬ 
tive actions are to be taken. The sequence of actions for a particular set of condi¬ 
tions appears in the same vertical column as the situations column that matches the 
conditions. For example, the sample figure shows the sequence 1, 2, 3, 4, and 5 
directly under the situations 2 column. These sequence numbers indicate that the 
first action to fee taken is to. Check that toggle switch SI (rear panel) is up; the next 
action to be taken is to. Check that removable power cord is connected securely to 
card reader; and the last action to be taken (5) is to. Refer to CB10X manual. The 
sequence of actions normally selects either the easiest procedure or most likely cause 
first and progresses to the most difficult procedure or least likely cause. 


In the sample figure, also notice that some of the sequence columns contain only 
an X. The X indicates that there is only one possible action to take. As an example, 
the X in the situation 11, or Other column of the sample table, indicates that the 
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only action available is to call for assistance. The Other term in the situation 11 
column indicates that none of the previous situations match the answer written down 
for the conditions questions. 


Actions Quadrant 


The actions quadrant lists specific actions that the CE is to take in the process of 
troubleshooting an equipment. The actions listed are taken in the order listed in 
the sequence quadrant. 


Notice that either the conditions or the actions quadrants can direct the CE to 
perform specific procedures. A condition, for example, could direct the CE to run 
a particular checkout procedure before asking a question about the results (yes or no 
answer) of the checkout procedure. An action, on the other hand, could direct a 
CE to perform a checkout procedure, perform an adjustment or remove-and-replace 
procedure, exit this table and go to another table, or to call for assistance in 
troubleshooting the malfunction. 


To facilitate locating the corrective action procedures that are part of this section, 
an index at the end of this section lists all of the corrective action procedures and 
their respective page numbers. 


GENERAL INSTRUCTIONS 

If you are unfamiliar with this terminal or with the use of the DDLT as a trouble¬ 
shooting tool, go back ond read the material under the preceding Diagnostic and 
Corrective Maintenance heading carefully. Then, start at the beginning of the 
tables and work through to the end of the section, ensuring that all malfunctions 
detected are corrected. If a table pertains to equipments or functions not present 
in a particular terminal configuration, skip to the following table or tables and 
continue in this manner until all applicable tables are completed. 


ODLTs AND PROCEDURES 


Figure 6-2 shows the arrangement of the diagnostic and corrective maintenance 
information throughout the remainder of this section. 
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Figure 6-2. Arrangement of Diagnostic and Corrective Maintenance Information 
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NOTE 


If you are unfamiliar with diagnostic decision 
logic tables, read the explanation of their use 
described earlier in this section. Then, start at 
the beginning of the next page and work yourway 
through to the end of this section until you correct 
any fault. 



START TROUBLESHOOTING AT 
BEGINNING OF NEXT PAGE. 






Because the diagnostic decision logic tables 
(DDLT s) require much time, money, and effort — 
you, the user, determine whether they will con¬ 
tinue in future manuals as a diagnostic aid. 

Please use the comment sheet at the back of this 
manual to let us know the following: i) Did you 
actually use these tables? 2) Do you think they 
are valuable and why or why not? 3) Do you 
feel this is the best approach to a "cookbook" 
troubleshooting manual that you have seen, con¬ 
sidering that the DDLT s tie everything together; 
that is, diagnostics, procedures, figures, and 
tables? 4) To you, what is their most serious 
shortcoming? 5) How would you improve the 
DDLT s? Remember, the comment sheet is your 
direct link with the writer. 
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TABLE TSl. DDLT FOR TERMINAL SUBSYSTEM 


OPERATIONAL CHECKS FOR TERMINAL SUBSYSTEM 


ASSUME 

Subsystem equipments installed per instructions in appendix of associated Operators Guide/Reference Manual (see 
preface). Proper subsystem cabling verified per figure TSl. If printer is part of subsystem, it has paper loaded 
properly (procedure NIPl or IMPS), and if an impact printer, it has ribbon and format tape installed properly 
(procedures IMP4 and IMPS). 


CONDITIONS 


Apply subsystem power per procedure TSl. Do all equipments appear to have 
power? ^ 


Does any equipment have power? 


Run through offline portion of subsystem checkout procedure (procedure TS6). 
Does procedure complete without errors? 


Run through online portion of subsystem checkout procedure (procedure TS6). 
Does procedure complete without errors? 


If errors are occurring, are they restricted to one equipment? 


Original problem does not recur. Could error have been random error external 
to terminal subsystem? 


Contact communication facility customer service personnel. Do they 
acknowledge communication line problems? 


Contact system CPU operating and/or technical support personnel. Do they 
acknowledge system problems? 


ACTIONS 


SITUATIONS 
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SEQUENCE 


10 



Check PMT tables and do any required PMPTs. Have terminal operator operate 
terminal and observe to ensure no further errors occur. 

Inform terminal operator and site supervisor of communication line problems and 
of approximate time until problems are cleared. 

Inform terminal operator and site supervisor of system problems and of 
approximate time until problems are cleared. 

Turn off subsystem power per procedure TS2 and remove ac line cords for 
equipments from outlets. Check subsystem cabling per procedure TS4. 

Go to DDLTs for CRT and begin troubleshooting. 

Repeat procedure TS6. If offline still OK and online fails, notify 
communication line supplier and/or CPU system personnel of suspected 
communication line or system fault. Try to get verification before leaving 
site; if unable to verify, call for assistance. 

Go to DDLTs for equipment indicating fault and begin troubleshooting. 

Check site power. If not OK, notify site electrician or power company 
personnel as appropriate. 

Call for assistance. 

Note: After completing any repairs, verify that subsystem is operational by 
rerunning procedure TS6, and check PMT tables, found earlier in this section, 
for any required preventive maintenance and do PMTPs as required. 
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Procedure TS1 — Turning On Subsystem Power 


Before turning on subsystem power, verify that required subsystem cables are 
connected. These include the following: 

e Keyboard-to-display module cable 

e Keyboard display-to-communication system cable (data set or current loop) 

e Keyboard display-to-peripheral printer cable (if printer is included) 

Also ensure that all of the units have input power cables plugged into an appropriate 
site outlet; this includes modem if data set communication system is used. 

Turn on subsystem power as follows: 

At the site modem cabinet: 

1) If modem is used and has a power on/off switch, turn modem power on. 
Modems without power switches go on when plugged in. 

At the printer (as per procedure NIPl or IMPl): 

2) If printer is present, check that ac power cord is connected to site 
power outlet. 

3) Press power-on switch to turn printer power on. 

4) If impact printer, wait 5 seconds after turning power on and then press 
START/STOP switch/indicator to light indicator. 

At the keyboard display (as per procedure CRT1): 

5) Check that keyboard display ac power cord is connected to site power 
outlet. 

6) Move CB1 on rear panel of terminal to on position (up). Within about 
30 seconds a blinking cursor should appear on the display screen in upper 
left or lower left corner; if not, turn up INTENSITY control on display 
front panel until cursor appears. 

The preceding steps should turn power on at a properly operating subsystem. If 
trouble occurs in applying power to a terminal equipment, refer to the DDLT for 
that equipment and begin troubleshooting. 
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Procedure TS2 — Turning Off Subsystem Power 

To turn off subsystem power, do the following: 

At the printer (os per procedure NIP2 or IMP2): 

1) If impact type printer, bring printer offline by pressing START/STOP 
switch/indicator to extinguish indicator. 

2) Move printer on/off switch to off position. 

At the keyboard display (as per procedure CRT2): 

3) Move CBl on terminal rear panel to off position (down). 

The preceding steps turn power off for each equipment that may be present in a 
terminal installation. If a modem is used for the communication line interface, it 
also must be switched off or its power cord removed from the ac outlet. As noted 
in the preceding steps, the individual equipment procedures also give a power-on 
and a power-off procedure. 


Procedure TS3 — Removing/Replecing Subsystem Cables 

NOTE 

If keyboard cable is to be removed and checked, 
reference procedure CRT4 in next subsection for 
keyboard cable removal. 

To remove any other interconnecting cable within the subsystem at either or both 
ends, proceed as follows: 

1) Turn power off to subsystem cabinets interconnected by cable to be 
removed (refer to appropriate power-off procedure). 

2) Loosen both retaining screws on each connector to be removed. 

3) Pull cable connector straight back and off of its mating connector on 
equipment. 

Replace any interconnecting cable within the subsystem at either or both ends as 
follows: 


4) Verify cable/connector is correct (refer to figure TSl). 

5) Slide cable connector straight onto its mating connector on equipment. 

6) Tighten both retaining screws on each connector replaced. 

7) Reapply power to appropriate equipments if required at this time (see 

appropriate power-on procedures). 
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Procedure TS4 - Checking Subsystem Cables 

To check any interconnecting cables within the subsystem proceed as follows: 

1) Refer to procedure TS3 and do steps 1 through 3 to remove cables to be 
inspected. 

2) Carefully inspect connector pins on both ends for possible damage. If 
damage is found on connector attached to cable, discard cable and 
replace with a new one. If damage is found on equipment connector, 
remove and replace either connector or panel mounting connector (depends 
on parts spared for field replacement) per appropriate equipment procedure. 
In either case, after correcting problem, replace cable per procedure TS3. 

3) Use information from appropriate Keyboard Interface or Interface Connector 
Pin Assignments tables (tables TS2, TS3, and TS4), or from current-loop 
interface figures (figures TS2 and TS3) to do a pin-to-pin continuity check 
using an ohmmeter or continuity-check test light. 

4) If fault (short or open circuit) is found, repair if possible and replace 
cable per procedure TS3. If fault is not repairable, replace cable per 
procedure TS3. 


Procedure TS5 - Removing/Replacing Subsystem Equipments 

To remove any equipment within the subsystem, proceed as follows: 

1) Turn off subsystem power per procedure TS2. 

2) Remove ac power cord from site outlet for equipment to be removed. 

3) Remove input/output cables from equipment to be removed (procedure TS3). 

4) Remove equipment from subsystem. 

To reinstall any equipment in the subsystem, do the following: 

5) Refer to installation procedures in appendix of associated Operators 
Guide/Reference Manual (see preface): uncrate and install equipment 
per instructions. 

6) After replacing any equipment, verify equipment and subsystem operation 
by performing procedure TS6. 
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Procedure TS6 - Terminal Subsystem Checkout 

The following procedure provides both offline and online checks for the terminal 
subsystem. 


NOTE 

If, in doing any of the following checkout steps, 
an error is found, use pencil and paper to note 
the error condition and the cond it ions under 
which It occurred (keyboard control or rear panel 
switch settings, etc,). Then try to complete the 
entire checkout procedure if possible. This will 
facilitate using the equipment DDLTs to trouble¬ 
shoot errors, and will permit you to describe the 
error and test conditions accurately if the error 
cannot be rectified via the DDLTs and it becomes 
necessary to call for assistance. 


To check offline operation of the display terminal, proceed as follows: 

1) Make a quick visual inspection of the input/output cable connections 
between the terminal equipments, and check to ensure that the ac power 
cords for each terminal equipment Is plugged into an appropriate outlet. 

2) Move TEST/NORMAL switch on rear panel of display terminal to TEST 
position. 

3) Move keyboard display ON LINE/LOCAL and FULL DU P/HALF DUP 
switches to LOCAL and HALF DUP positions. 

4) Press PAGE key on the keyboard down to select page mode operation. 

5) Ensure that 96/64 key on keyboard is up to select 96-character code set. 

The on condition of a voltage level terminal can easily be noted in the following 
step If the CO indicator lights as CBl Is turned on. If the indicator fails to come 
on, however. It does not necessarily indicate that the terminal does not have power 
because either the indicator light may be burned out or the particular modem used 
on the terminal may require an internal switch setting (CURRENT LOOP switch is 
enabled) that blocks the action of the CO indicator (holds it off). 

6) Move circuit breaker CBl on display terminal rear panel to up position 
(on). 

7) Wait about 30 seconds after performing preceding step and then adjust 
INTENSITY control on display front panel until a raster appears on the 
display screen (see figure TS4). Then turn INTENSITY control counter¬ 
clockwise until only the cursor (blinking dash) is clearly visible in upper 
left corner of screen. 
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The following two steps ore video quality checUs. 

8) Fill display screen with uppercase H pattern in the following manner: 

a) Press SHIFT LOCK key on keyboard. 

b) Press and hold REPEAT and H keys. Display begins automatically 
filling with H characters. Near the end of each display line (73rd 
character position), a beeper signal sounds to indicate the end of a 
line is approaching. Display screen continues to fill with Hs until 
REPEAT key is released. A full screen (24 display lines) is indicated 
as the cursor moves from the lower right corner of the screen back to 
the upper left corner; Hs will continue to be written over the previous 
Hs. When this occurs, release the REPEAT key and then the H character 
key. 

c) Press SHIFT LOCK key on keyboard to release shift lock action. 

9) Check the H display pattern entered in the preceding step to ensure that: 

a) Nominal size is about 7.8 inches (198 mm) wide by 5 inches (127 mm) 
high. 

b) Characters are of about uniform height and width throughout the pattern. 

c) Characters display clearly and crisply throughout the pattern. 

d) Side, top, and bottom edges are neither bowed out (barreled) nor 
curved inward (pincushioned). 

10) Clear display screen by pressing CLEAR key on keyboard. 

11) Move FULL DUP/HALF DUP switch bn keyboard to FULL DUP position 

and then key in a few characters on the keyboard. Each character appears 
on the screen as it is keyed in. 

12) Move ON LINE/LOCAL switch on keyboard to ON LINE position and 
then key in a few characters on the keyboard. Each character appears 
on the screen as it is keyed in. 

13) Move FULL DUP/HALF DUP switch on keyboard to HALF DUP position 
and then key in a few characters on the keyboard. Two characters will 
display as each key is pressed. 

14) Return FULL DUP/HALF DUP switch on keyboard to FULL DUP position. 

15) Press CONTROL and then G key; audible alarm will sound for about 
200 ms. 
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16) Manually check X/Y posiMoning funcHon of the keyboard display in the 
following manner: 

a) Remove display cabinet hood (refer to procedure CRTS later in this 
section if necessary). 

b) Ensure that internal X/Y POSITION switch is in enable position 
(refer to figure CRTl). 

c) Press the following keys one at a time in sequence: ESC, 1, space bar, 
and 7, Cursor moves to lower left corner of screen. 

d) Press the following keys one at a time in sequence: ESC, 1, o, and 7. 
Cursor moves to lower right corner of screen. 

e) Press the following keys one at a time in sequence: ESC, 1, space bar, 
and space bar. Cursor moves to upper left corner of screen. 

f) Ensure X^Y POSITION switch is in normal operating position (enabled 
or disabled) for this terminal installation, but do not replace cabinet 
hood until checkout procedures are complete. 

17) Press skip key (—►) a few times; each time key is pressed, cursor moves 
ahead a character position without affecting displayed data. 

18) Press backspace key (-•—) a few times; each time key is pressed, cursor 
moves back a character position without affecting displayed data. 

19) Press CONTROL key and then U key on keyboard; cursor will move 
ahead a character position without affecting displayed data. 

20) Press LINE FEED key on keyboard; cursor will move down a line from 
present position without affecting displayed data. 

21) Press CARRIAGE RETURN key on keyboard; cursor will move to left 
margin of display screen and may or may not line feed, depending on 
setting of internal AUTO LINE FEED switch. 

22) Press cursor-up key ( | ) on keyboard; cursor will move up a line from 
present position without affecting displayed data. 

23) Press CONTROL and Z keys on keyboard; cursor will move up a line 
from present position without affecting displayed data. 

24) Press RESET key on keyboard; cursor will reset to upper left corner of 
display screen without affecting displayed data. 
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25) Press skip key (—►) a few fimes to move cursor off of left margin and 
into a field of displayed characters, and then press the CONTROL and 
V keys. The display line containing the cursor will clear from the char¬ 
acter position immediately above the cursor to the end of the line; the 
cursor does not move. 

26) Press the CONTROL and W keys and then key in a few characters on the 
keyboard; characters keyed in will blink on and off approximately twice 
a second. 

27) Press the CONTROL and N keys and then key in a few characters on the 
keyboard; characters keyed in following the blink field of the preceding 
step will display at reduced intensity. 

28) Press the CONTROL and O keys and then key in a few characters on the 
keyboard; characters keyed in following this entry will display at normal 
character intensity and will not blink. Display line should now consist 
of: 1) normal brightness characters, 2) a field of blinking characters, 

3) a field of reduced intensity characters, and 4) a field of normal 
brightness characters. 

29) Press CONTROL and X keys; this key combination is the same as pressing 
the CLEAR key. Display screen will clear of all displayed data and cursor 
will reset to upper left corner of display screen. 

30) Go to procedure CRT3, Checking the Keyboard, and perform the checks 
listed there. 

31) By using appropriate numeric keys and CARRIAGE RETURN key (also 
LINE FEED If display does not auto line feed on carriage return), enter 
numbers 01 in first two character positions of first display line, numbers 02 
in first two character positions of second display line, and so on until 
numbers 24 are entered in first two character positions of 24th display line. 

32) Press PAGE key on keyboard and release it to up position so that scroll 
mode operation of display is now selected. 

33) Press 96/64 key on keyboard to select 64-character ASCII subset. 

34) Press and hold REPEAT key and any alpha character key on the keyboard 
without actuating either SHIFT or SHIFT LOCK keys. Twenty-fourth 
display line will fill with uppercase version of character key pressed. 

As 24th line fills, it and each line above it scrolls up one line position 
(line 01 scrolls off screen at top), cursor resets to left margin of the now 
clear 24th line, and character being entered begins filling 24th line again. 
This manner of scrolling continues as long as REPEAT and character keys 

are held down. To stop process, release REPEAT key and then character key. 
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This completes the offline checks for the display terminal. The following are offline 
checks for the peripheral printers that may be part of the terminal subsystem. If these 
checks are to be run now, continue; if not, return keyboard display control switches 
(on keyboard) and the rear panel TEST/NORMAL switch to their normal operating 
positions. 

35) Press PAGE key on keyboard down to reselect page mode operation of 
display. 

36) Press 96/64 key on keyboard to release it (up) and select 96-character 
code set. 


NOTE 

The CLEAR key on the display keyboard should 
be used to clear the display logic whenever the 
PAGE switch is moved from its up (scroll mode) 
to its down (page mode) position. Failure to do 
so may result in page mode operat ion with a 
random home position for the cursor (position 
other than upper left corner of screen). 


37) Press CLEAR key on keyboard to clear display and reset cursor to upper 
left corner of screen. 

38) Move ON LINE/LOCAL switch on keyboard display to LOCAL position. 

The following steps (39 through 44) relate to terminals configured with nonimpact 
printer peripherals, while steps 45 through the end of the offline checks are for 
terminals with impact printer peripherals. The nonimpact printer formats full print 
lines in 80-character lines and then performs an automatic line feed and carriage 
return. To feed a line and return the carriage before the end of a full display/print 
line, press the LINE FEED key and then the CARRIAGE RETURN key on the keyboard 
display.' 

39) Push ON switch on control panel of nonimpact printer down to turn on 
printer power. 

During the following checks and during normal operation of the terminal, it is 
essential that the keyboard display and printer baud rates match one another to 
transfer data properly. The nonimpact printer has a maximum baud rate of 300. 
Verify keyboard display baud rate settings by referring to figure CRT1. The middle 
position of the HIGH RATE/300/LOW RATE switch on the keyboard display is factory 
preset to a data transfer rate of 300 baud. 
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40) Key to a few uppercase characters using SHIFT or SHIFT LOCK key, and 
then release SHIFT or SHIFT LOCK key and key in a few lowercase char¬ 
acters. As each character is keyed, the character keyed displays on the 
CRT screen and prints on the printer. 

41) Press LINE FEED key and the CARRIAGE RETURN key. Both display and 
printer perform a line feed and then a carriage return operation. 

42) Repeat steps 40 and 41 a few times to ensure printer prints, spaces, line 
feeds aixl carriage returns properly. 

43) Press the backspace key (-•—) on the keyboard display to ensure printer 
backspaces properly. 

44) Key in a few characters on the keyboard display, and then press printer 
LF (line feed) and CR (carriage return) keys to ensure they operate 
properly. If printer fails to perform correctly in any of the preceding 
steps or if it does not print properly, turn to the Nonimpact Printer 
portion (NIP) of this section and troubleshoot the printer. This completes 
offline testing of a terminal using a nonimpact printer peripheral; go to 
the online checkout procedures to complete checkout of the terminal 
subsystem. 

Steps 45 through 57 following are only for terminals configured with an impact printer 
peripheral. The impact printer normally formats print lines to correspond with its 
132-character print buffer. That is, it prints a line only after its 132-character 
buffer is filled or after it receives an acceptable printer control code (carriage 
return, line feed, form feed, or vertical tabulation). In the case of either a full 
print buffer or a carriage return control code, the printer prints out the contents 
of the print buffer and does a carriage return. In the case of the other control codes, 
the printer prints out the contents of the print buffer, does a carriage return, and 
then does the action indicated by the particular control code used (line feed, vertical 
tabulation, or form feed). The best way to match the printer format to the display 
format therefore is to terminate a display line with two control key inputs on the 
keyboard - LINE FEED and CARRIAGE RETURN, form feed and CARRIAGE RETURN, 
or vertical tabulation and CARRIAGE RETURN for example. 

To check operation of the impact printer, perform the following: 

45) Verify that ac power cord is plugged into appropriate power outlet, and 
that input/output cable between printer and display terminal is securely 
connected. 

During the following checks and during normal operation of the terminal, it is 
essential that the keyboard display and printer baud rates match one another to 
transfer data properly. Refer to figures CRTl and IMP7 and procedure IMPS later 
in this section to ensure proper settings of baud rate switches in both display and 
printer. While checking baud rate switch settings, also ensure that settings of 
printer and display parity bit selection match. 
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46) Verify fhaf paper, ribbon and format tape are all properly installed in 
printer (procedures IMP3, IMP4 and IMPS, respectively). 

47) Move power ON/OFF rocker switch on front panel to ON position. 

NOTE 

Ifcabinet or front access panel is removed, 
printer will only operate with the interlock 
switch pulled up (interlock switch is white button 
just behind control panel). Also note that FORM 
FEED and Test Print switches only function when 
printer is offline, that is when ST ART/ST O P 
indicator on control panel is extinguished. 

48) Activate Test Print switch, which may be located either on control 
panel or on circuit card 1A02 inside printer cabinet. If switch is not 
on control panel, identify its location via figure IMP6 later in this 
section. When switch is activated, printer will print alternating Bs and 
blanks across a full horizontal print line of 132 characters, do a line 
feed, and print another line of Bs and blanks. This process continues 
until the Test Print switch is pressed again. Allow several lines to print 
and then stop test print process (see figure TS5). 

CAUTION 

Do not permit the printer to p r i n t in the pre¬ 
ceding manner for more than a few minutes 
because excessive printing of this type may 
overheat and damage the print solenoids. 

49) Use the printed pattern from the preceding step to check the vertical 
and horizontal alignment of the characters and print lines and columns. 
If any alignment problems are encountered, go to sheet 3 of table IMPl, 
the Diagnostic Decision Logic Table (DDLT) for the Impact Printer and 
begin troubleshooting the printer. 

CAUTION 

If forms runaway occurs when FORM FEED switch 
is tested, stop runaway by moving ON/OFF 
power switch to OFF position; go to impact 
printer troubleshooting procedures (IMPl , 
sheet 1) to diagnose cause of runaway. 


62957400 A 


6A-11 



50) Press FORM FEED switch. Forms should advance to top-of-forms position; 
if not, see procedure IMPS. 

51) Press START/STOP switch on printer control panel; indicator in switch 
lights to indicate printer is ready to print. 

52) Key in a few uppercase characters on the keyboard display, and then 
key in a few lowercase characters. 

53) Press LINE FEED and then CARRIAGE RETURN keys on keyboard display. 
As keys are pressed, printer will print out characters entered on keyboard 
in preceding step, and when printing is complete, the printer will perform 
the line feed and carriage return operations. 

54) Repeat steps 52 and 53 a few times to ensure printer prints, spaces, line 
feeds, and carriage returns properly. 

55) Press CONTROL and K keys on the keyboard display; printer will vertical 
tab if format tape in printer has tab stops or will do a form feed. 

56) Press CONTROL and L keys on the keyboard display; printer will do a 
form feed operation and stop at top of next form. If printer fails to 
perform correctly in any of the preceding steps or if it does not print 
properly, turn to the impact printer portion (IMP) of this section and 
troubleshoot the printer. This completes offline testing of a terminal 
using an impact printer peripheral; go to Online Checkout procedures, 
following, to complete checkout of the terminal subsystem. 

57) If troubleshooting of the impact printer is not required, close rear access 
panel and front access panels, if removed or opened during checkout 
procedures; ensure that interlock switch is down before replacing front 
access panel. 

This completes offline checkout procedures for the impact printer and for the termina 
subsystem. If terminal is being returned to operation or if online checks are to be 
performed at this time, leave printer controls as they are. If terminal is being shut 
down or impact printer will not be used for a time, press the START/STOP switch on 
the printer control panel to extinguish the indicator in the switch. If returning to 
online operation at this time, be sure to return all of the keyboard display controls, 
including rear panel TEST/NORMAL switch, to the normal operating positions. 

To checkout the online operation of the terminal subsystem, perform the following 
steps. 


58) Ensure power to all terminal equipments is off; circuit breaker CBl at 
rear of display terminal is down and printer power switch is off. 

59) Make a quick visual inspection of the input/output cable connections 
between the terminal equipments, and check to ensure that the ac power 
cords for each terminal equipment is plugged into an appropriate outlet. 
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Prior to doing step 60, remove modem power. 

60) Connect display terminal to the communication facility (modem or current 
loop). Turn on power for the communication facility (switch on loop 
battery for current loop terminals or switch or plug into ac outlet on 
modem). 

61) Move FULL DUP/HALF DUP switch on keyboard display to normal oper¬ 
ating position for this terminal installation. 

62) Move TEST/NORMAL switch on keyboard display to NORMAL. 

63) Ensure ON LINE/LOCAL switch on keyboard display is in ON LINE, 
and baud rate and parity select switches on keyboard are set to positions 
appropriate for this system installation. 

64) Ensure PAGE switch on keyboard display is in desired operating position; 
switch down selects page mode and switch up selects scroll mode. 

65) Ensure 96/64 switch on keyboard display is in desired position. Down 
selects 64-character code set; up selects 96-character code set. 

66) Move circuit breaker CBl on rear panel of keyboard display up to 
turn on terminal power. 

67) Turn on printer power: press nonimpact printer ON switch down, or 
move impact printer ON/OFF rocker switch to ON position and press 
START/STOP switch to light indicator in switch. 

68) Wait 30 seconds after performing two preceding steps, adjust INTENSITY 
knob for proper cursor brightness, and press CLEAR key. If operating in 
scroll mode, cursor is located at left margin of line 24; if page mode, 
cursor is located in upper left corner of display screen. 

69) On the keyboard of the display terminal, key in a system log-in or 
sign-in message and verify that system responds correctly. This completes 
online checkout of the terminal subsystem. 

70) Key in the system log-out message on the keyboard, and turn terminal 
equipment off if they are not to be used shortly. If terminal fails to 
perform any of the preceding steps correctly, return to the beginning 
of the DDLTs (table TSl) and begin troubleshooting procedures, using 
the notes taken during this procedure as a guide. 

71) Replace display cabinet hood and any printer panels that may have been 
removed during checkout procedures. 
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PERIPHERAL 



NOTE: DATA SET AND PERIPHERAL CABLES USE ITT CANNON DBC-25P CONNECTORS ON EACH END. 
STANDARD TERMINAL CABLE PART NUMBERS (CDC) ARE: 61406100 (10.5 FT), 61406101 (20.5 FT), 
61406102 (30 FT), 61406103 (40 FT), AND 61406104 (50 FT). FTZ-SHIELDED TERMINAL CABLE PART 
NUMBERS (CDC) ARE: 61406110 (10.5 FT), 61406111 (20.5 FT), 61406112 (30 FT), 61406113 (40 FT), AND 
61406114 (50 FT). 


Figure TSl. Terminal Cabling 
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Figure TS2. Data Set Connector Pin Assignments for Unipolar, Full-Duplex, 
Current Loop Communication Channel* 

DATA SET 



DISTANT STATION 
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DISPLAY TERMINAL 


Figure TS3. Data Set Connector Pin Assignments for Unipolar, Half-Duplex, 
Current Loop Communication Channel* 


* Current loop circuits are only available in terminals with that feature installed. 
System battery is 24 V dc and current limiters are selected for 20-mA flow. 
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Figure TS4. Raster Display 
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Figure TS5. Impact Printer Test Print Pattern 
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TABLE TS2. VOLTAGE LEVEL CHANNEL (RS-232-C/CCITT V.24) 

INTERFACE CONNECTOR PIN ASSIGNMENTS 


PIN 

NUMBER 

CCITT 

EIA 

SIGNAL NAME 

ORIGIN 

1 

101 

AA 

Protective Ground 

Modem/Terminal 

2 

103 

BA 

Transmitted Data 

Terminal 

3 

104 

BB 

Received Data 

Modem 

4 

105 

CA 

Request to Send (RTS) 

Terminal 

5 

106 

CB 

Clear to Send (CTS) 

Modem 

6 

107 

CC 

Data Set Ready (DSR) 

Modem 

7 

102 

AB 

Signal Ground 

Modem/Terminal 

8 

109 

CF 

Received Line Signal Detector (CO) 

Modem 

9 

- 

- 

Not Used 

- 

10 

- 

- 

Not Used 

- 

11 

- 

- 

Secondary Request to Send (SRTS)* 

Terminal 

12 

122 

SCF 

Secondary Received Line Signal Detector (SCO) 

Not Used 

13 

121 

SCB 

Secondary Clear to Send (SCTS) 

Not Used 

14 

118 

SBA 

Secondary Transmitted Data 

Not Used 

15 

114 

DB 

Transmission Signal Element Timing 

Not Used 

16 

119 

SBB 

Secondary Received Data 

Not Used 

17 

115 

DD 

Receiver Signal Element Timing 

Not Used 

18 

- 

- 

Not Used 

- 

19 

120 

SCA 

Secondary Request to Send (SRTS) 

Terminal 

20 

108.2 

CD 

Data Terminal Ready (DTR) 

Terminal 

21 

no 

CG 

Signal Quality Detector 

Not Used 

22 

125 

CE 

Ring Indicator 

Not Used 

23 

111 

CH 

Data Signal Rate Selector 

Terminal 

24 

113 

DA 

Transmit Signal Element Timing 

Not Used 

25 

- 

- 

Not Used 

- 

* Data Set Connector has 

sin 11 jumpered to pin 19. 



TABLE TS3. PERIPHERAL CONNECTOR PIN ASSIGNMENTS 


PIN 

NUMBER 

CCITT 

EIA 

SIGNAL NAME 

ORIGIN 

1 

101 

AA 

Protective Ground 

Printer/Terminal 

2 

- 

- 

Not Used 

. - 

3 

104 

BB 

Received Data 

Terminal 

4 

- 

- 

Not Used 

- 

5 

- 

- 

Not Used 

- 

6 

107 

CC 

Data Set Ready (DSR) 

Terminal 

7 

102 

AB 

Signal Ground 

Printer/Terminal 

8 

109 

CF 

Received Line Signal Detector (CO) 

Terminal 

9 

1 

1 

1 

Not Used 

1 

1 

\ 

25 

♦ 

♦ 

♦ 

Not Used 
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TABLE TS4. KEYBOARD INTERFACE SIGNAL LINES 


PIN 

SIGNAL 

PIN 

SIGNAL 

1 

CO 

14 

High Rate 

2 

Page 

15 

Low Rate 

3 

Dafa 2^ 

16 

Odd Parity 

4 

Data 2^ 

17 

Even Parity 

5 

Data 2^ 

18 

Signal Ground 

6 

Data 2^ 

19 

Open 

7 

Data 2^ 

20 

Frame Ground 

8 

Data 2^ 

21 

Open 

9 

Data 2^ 

22 

Open 


Data Ready 

23 

+5 Vdc 


Online/Local 

24 

Signal Ground 


Full/Half Duplex 

25 

-12 Vdc 


Break 

Shell 

Frame Ground 
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_ TABLE CRT!. DPLT FOR KEYBOARD DISPLAY _ 

POWER, RASTER, CURSOR, AUDIBLE ALARM, KEYBOARD CONTROL LOGIC,AND VIDEO QUALITY CHECKS 


ASSUME 


Display terminal is installed per instructions in appendix of Operators Guide/Reference Manual, and is connected 
to an appropriate ac power source. 


CONDITIONS 

1 SITUATIONS 

D 

B 

B 

D 

B 

B 

B 

B 

B 

EE 

Does cursor appear on display screen when power is turned on per procedure TSl 
or procedure CRTl? 

1 

N 

N 

E 

Y 

Y 


E 

E 


Turn INTENSITY control on front panel up (clockwise). Does raster appear? 

D 

D 

B 

D 

B 

D 

B 

B 

B 

O 

Does circuit breaker CBl remain set as power is turned on? 

D 

D 

B 

fl 

B 

B 

B 

fl 

B 

T 

Can keyboard display portion of procedure TS6 be completed successfully? 

B 

B 

B 

fl 

B 

B 

fl 

B 

fl 

H 

Does video quality appear OK; does H pattern measure approximately 5.3 in 

B 

B 

B 

B 

B 


fl 

fl 

IB 

E 


(134 mm) high by 8.6 in (218 mm) wide; is display pattern straighten screen; 
and are all characters clear, crisp, and of uniform height and width? 


1 

1 

1 

B 

B 

N 

B 

B 

B 

R 

Does audible alarm sound during appropriate steps of procedure TS6? 

1 

B 

B 

B 

B 

- 

D 

B 

B 


ACTIONS 

Go to table CRT2. 

Check/replace audible alarm per procedure CRT 19. 

Check INTENSITY control per procedure CRTll. 

Turn front panel INTENSITY knob fully clockwise and then back it off 
1/4 turn. Remove cabinet hood per procedure CRTS. Locate INTENSITY 
RANGE control (figure CRT 14) and vary it to see if raster or cursor appears. 

If cursor appears, adjust INTENSITY RANGE control until cursor Is clearly 
visible and raster just disappears. 

Go to table CRTS. 

Replace control logic PC board per procedure CRT20 if not replace in 
table CRTS. 

Replace monitor PC board per procedure CRT 12 if not replaced in table CRTS, 
Check crt cap per procedure CRT 15. 

Replace high-voltage transformer per procedure CRTIS if not replaced in 
table CRTS. 

Replace monitor crt per procedure CRT 16, 

Replace yoke assembly per procedure CRT 17. 

Adjust video per procedure CRT 10, 

Replace keyboard per procedure CRT4. 

Return to table TSl. 

If vertical linearity (uniform character height) cannot be attained via 
adjustment, replace vertical choke per procedure CRT 14; repeat 
procedure CRT 10. 

Call for assistance. 

Notes: 

1) Entry to this table is via table TSl. 

2) Exit from this table is to: further troubleshooting via subsequent crt 
tables; go back to table TSl; or call for assistance. 

S) All subsequent crt tables exit either: to this table, or to call 
for assistance. 
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TABLE CRT2. DDLT FOR KEYBOARD DISPLAY 


CIRCUIT BREAKER/SHORTS TEST 


ASSUME 


Enfry from table CRTl. Ensure that circuit breaker CBl is off (down). Remove cabinet hood per procedure CRT5 and 
disconnect connectors CP2/CJ2, AP3/AJ3, BP2/BJ2, and BP4/BJ4 (refer to figure CRT5). 



Turn circuit breaker CBl on (up). Does CBl remain up? 


Replace connector CP2/CJ2, see figure CRT5. Does it remain up? 


Replace connector AP3/AJ3. Does CBl remain up? 


Replace connector BP2/BJ2. Does CBl remain up? 


Replace connector CP4/BJ4. Does CBl remain up? 


Return to table CRTl. 


Replace monitor PC board per procedure CRT 12. 


Check +15-V dc regulator per procedure CRTS. 


Replace control logic PC board per procedure CRT20. 


Check power supply per procedure CRT7. 


Check rear panel components per procedure CRT6. 


Replace keyboard per procedure CRT4. 


Call for assistance. 
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TABLE CRTS. DDLT FOR KEYBOARD DISPLAY 


AC/DC VOLTAGE MEASUREMENTS 


ASSUME 


Entry from table CRTl. Power is available to terminal at ac outlet. Remove cabinet hood per procedure CRT5. 
Multimeter is used to make following measurements; reference procedures CRT6, CRT7, CRTS, and CRT9 if necessary 
for details on making measurements. Record all voltage measurements as they are made. 



Check ac to power supply at CP2/CJ2. See figures CRT6 and CRTS for measure¬ 
ment points and voltage ranges. OK? 


At AP3/AJ3 (see figure CRTS), check for proper voltage readings. Are voltages 
OK? 


Check for +21.5 to +25.3 V dc at pin 1 of connector BP2/BJ2; see figures CRT9 
and CRT 10. Are voltages OK? 


Measure voltages on monitor PC board per procedure CRT9. Are voltages OK? 


ACTIONS 


Return to entry table CRTl. 

If not done previously, check +15-V dc regulator per procedure CRTS. 


If not done previously, replace monitor PC board per procedure CRT12. 


If +4IS to +512-V dc measurement from procedure CRT9 is bad, replace high- 
voltage transformer per procedure CRT 13. 



SEQUENCE 
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Procedure CRT1 - Turning On Display Terminal Power 


To turn on power to the display terminal do the following: 

1) Ensure that circuit breaker CBl on terminal rear panel is off (down). 

2) Ensure that terminal ac power cord is plugged into appropriate outlet. 

3) Ensure that all interequipment cabling is properly connected; refer to 
figure TSl, 

4) If RS-232-C communication channel is being used, ensure that modem 
ac power cord is plugged in and that modem power is on. 

5) Check to ensure that all external keyboard control switches are set for 
desired mode of terminal operation; refer to Operators Guide/Reference 
Manual If necessary. 

6) Move circuit breaker CBl on terminal rear panel to on position (up). 

In approximately 30 seconds, a blinking cursor should appear on display 
screen in upper left corner (page mode) or lower left corner (scroll mode); 
if not, increase intensity until cursor appears. 


Procedure CRT2 - Turning Off Display Terminal Power 

To turn off power to the display terminal, do the following: 

1) Move circuit breaker CBl on terminal rear panel to off position (down). 


Procedure CRT3 — Checking the Keyboard 

To check the keyboard for proper operation, do the following: 

1) Ensure that the cable between the video display assembly and keyboard 
assembly of the terminal is properly connected. If keyboard is mounted 
under front of display chassis, it is necessary to raise the lower front edge 
of the display chassis to slide the keyboard assembly forward before check 
ing cable connection. 

2) Ensure that ON LINE/LOCAL and FULL DUP/HALF DUP switches on 
keyboard are in LOCAL and HALF DUP positions. 

3) Ensure that PAGE key on keyboard is down to select page mode operation 

4) Ensure that 96/64 switch on keyboard is up to select 95 character ASCII 
subset. 

5) Turn on keyboard display per procedure CRTl if it is not already on. 
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6) Key in the following alphanumeric characters and symbols, in sequence, 
using the SHIFT or SHIFT LOCK keys as necessary to access uppercase 

or lowercase. The first character entry of the sequence is a space (space 
bar on keyboard). There are 95 key entries in the following listing; at 
the 73rd character position of the display line, a beeper signal will sound. 

!"#$%&'()* + ,-./ 0 1 2 
3456789: ;<=>?' abcde 

fghijklmnopqrstuvwx 

Y z { : }~@ABCDEFGHI JKL 

MNOPQRST UVWXYZ[ \ _ 

These characters and symbols should appear on display screen just as they 
are keyed in. 

7) Remove cabinet hood of display assembly per procedure CRTS. 

8) Set Internal Test switch on control logic PC board to enable position 
(refer to figure CRT!). 

9) Press LINE FEED and then CARRIAGE RETURN keys on keyboard to move 
cursor to the beginning of a new line. 

10) Key in the following control codes in sequence. Use the CONTROL key 

plus alpha key for the symbol listed, except when a specific control key 
name or symbol is listed. In these latter cases, the key entry only (without 
CONTROL) is sufficient. Positioning of the SHIFT or SHIFT LOCK keys 
during these entries has no effect. 

@ A B ETX 

F G — I 

L CARRIAGE RETURN N O 

R S T U 

X Y t ESC 

J C RUBO UT 

Compare the symbols generated for these entries with the control code 
symbols shown in figure CRT2. 

11) Check action of REPEAT key by pressing and holding it and then any 
character key; character entry should repeat until REPEAT key is 
released. 


D E 

LINE FEED K 

P Q 

V W 

M H 
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12) Return Internal Test switch to disable position; refer to figure CRT! for 
switch location if necessary. 

13) Return all keyboard control switches to their normal operating positions. 

14) If keyboard fails on any of the preceding tests, replace keyboard per 
procedure CRT4. Then rerun this procedure and go to table CRTl or to 
procedure TS6, depending on which one directed you to this procedure. 


Procedure CRT4 - Replacing the Keyboard 

To replace the display terminal keyboard, do the following: 

1) Turn terminal power off per procedure CRTl. 

2) If keyboard is mounted under front edge of display assembly, lift lower 
front edge of display just enough to slide keyboard out from under it. 

CAUTION 


If necessary to remove keyboard by lifting dis¬ 
play assembly be careful not to a 11 ow the 
assembly to tip over backwards. 


3) Disconnect keyboard display interconnecting cable per procedure TS3. 

4) Turn keyboard assembly over and remove six screws holding keyboard 
cover to keyboard chassis (see figure CRT3). 

5) Return keyboard to upright position and lift off cover (see figure CRT3). 

6) Remove cable connector from edge of keyboard PC board. 

7) Remove two screws that hold PC board and mask to chassis on one end, 
and loosen two screws on other slotted end. Lift PC board and mask out 
of chassis. 

8) Install new keyboard by sliding it under two screws still in chassis and 
position it properly over remaining two mounting-screw holes. 

9) Insert two screws removed in step 7 and tighten all four screws to secure 
PC board and mask to chassis. 

10) Attach connector to PC board. 
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11) Place cover over assembly, positioning cover so that keys do not bind. 

12) Hold cover in place, turn assembly over and insert six screws in bottom 
of chassis. Tighten screws to secure chassis to cover. 

13) Complete installation of new keyboard by doing steps 2 and 3 in reverse 
action and sequence. 

14) Check operation of replacement keyboard per procedure CRT3. Whether 
or not replacement keyboard corrects malfunctions, return to DDLT for 
further tests or directions. 


Procedure CRTS - Remeving the Display Cabinet Heed 

To remove the display cabinet hood, proceed as follows: 

WARNING 


Rough handling or abuse of the display assembly 
can cause the crt to implode with tremendous 
force, thereby presenting a hazard to persons in 
the immediate area. Always exercise care when 
working on or near the crt. Also be careful not 
to nick or scratch the crt since this can weaken 
it. Wear safety goggles and heavy gloves when 
handling the crt. 


WARNING 


With the cabinet hood removed and power on, 
shock hazards exist in the areas of the high- 
voltage transformer, the crt anode lead, and 
portions of the monitor PC board. Try to a vo id 
touching areas of the crt beyond the yoke 
assembly and keep tools away from the high- 
voltage transformer and crt unless terminal power 
is off and the crt has been discharged. 

1) Remove two hood-retaining screws at rear of cabinet (figure CRT4). 

2) Move cabinet hood slightly back and then lift up and off cabinet base. 

To install cabinet hood, do the following: 

3) Position cabinet hood on track at rear of base and slide hood forward 
into place. 

4) Secure hood to base with two retaining screws at rear of cabinet. 
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Procedure CRT6 - Check/Replace Rear Panel Components 


The panel on the rear of the display terminal carries the peripheral connector, the 
data set connector, the ac line cord, the TEST/NORMAL switch, the RFI line filter 
(internally), and circuit breaker CB1 (terminal on/off switch). Of these components, 
the RFI line filter and CBl are replaceable items. The following procedure describes 
how to troubleshoot these two items and how to replace them if necessary. Normally, 
the line filter or CBl is only suspect for a malfunction if either CBl trips repeatedly 
upon successive attempts to set it, or display terminal does not appear to have power 
(even through CBl remains set when switched on). 

To check the line filter and CBl, do the following: 

1) Set multimeter for measuring ac input power and set range switch for 
measuring anticipated voltage (120 or 220/240 V ac). 

2) Withdraw display terminal power plug slightly from outlet so that voltage 
can be checked directly at that point. Check line voltage by placing 
one probe of meter on hot prong of plug and by placing other probe of 
meter on neutral prong of plug. Readings should be from 104 to 127 V ac 
for a 120-V terminal, from 195 to 246 V ac for a 220/240-V low-line ter¬ 
minal, and from 216 to 268 V ac for a 220/240-V normal-line terminal. 

If voltage reading is not within proper range, notify power company of 
problem; If readings are within tolerance, continue with following steps. 

3) Remove display terminal hood per procedure CRTS. 

4) If circuit breaker CBl will not remain set when turned on (up), go to 
step 8 of this procedure; if CBl remains set when turned on, continue 
with the following steps. 

5) Leaving display terminal power on, locate connector CP2/CJ2 and 
carefully move it to a position so that voltage readings can be taken 
from the back side of CJ2 (see figures CRTS and CRT6). 


WARNING 

If LOW/NORMAL connector in following step 
requires correction, be sure to turn display ter¬ 
minal power off and unplug line cord from outlet 
before attempting to alter the connection. Fail¬ 
ure to unplug the line cord presents a shock 
hazard that could result in serious injury or death. 

6) On 220/240-V display terminals, check to ensure that connection of 
neutral line is to the proper LOW or NORMAL connector going to CJ2. 
The LOW connector is used on display terminals having a line voltage 
input in the 195 to 246 V ac range, and the NORMAL connector is used 
for display terminals having a line voltage input in the 216 to 268 V ac 
range (see figure CRT6). 
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7) Leaving multimel'er with settings used for readings in step 2, make the 
appropriate following voltage measurement(s) at the rear of CJ2. If 
power is off, turn power on per jarocedure CRTl. 

120-V Terminals 220-V Terminals 24Q-V Terminals 

CJ2-1 to CJ2-2 CJ2-1 to CJ2-4 CJ2-1 to CJ2-6 


If proper voltage is measured at CJ2, rear panel assembly is OK; return 
to DDLT for further tests or directions. If no voltage is measured at CJ2, 
continue procedure by doing the following steps. 

8) Ensure that display terminal power is off (procedure CRT2) and unplug 
ac line cord from outlet. 


CAUTION 


If display terminal uses a modem communication 
facility interface, ensure that modem power is 
off and/or modem ac line cord is unplugged 
before performing the following step. Peripheral 
printer power should also be off if printer is part 
of display term ina I configuration (see proce¬ 
dure TS2 if necessary). 

9) Remove data set cable and peripheral equipment cable (if present) from 
display terminal rear panel per procedure TS3. 

10) Disconnect CJ2/CP2, which connects ac entry panel to power transformer 
primary (see figure CRTS). 

11) Disconnect CJl/CPl from inside of rear panel (just behind the external 
data set and peripheral connectors on rear panel). 

12) Remove six rear-panel retaining screws (see figure CRT6), and withdraw 
rear panel from display chassis just far enough to remove ground wire 
connections on back side of rear panel. 

13) Remove ground wires from E2, E3, and E4 inside of terminal rear panel, 
just above data set and peripheral connectors. 

14) Remove entire rear panel assembly from display chassis. 

15) Remove ac entry panel cover by removing two retaining screws near 
center of cover (see figure CRT6) and lifting cover off rear panel assembly. 
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16) Use ohmmeter on a low-resistance setting (RXl) and on a higher resistance 
setting (RXlOO) to make the following checks on the RFI line filter (FLl), 


Attach Probe To 

Check with 2nd Probe 

Reading 

FLl-1 

FLl-4 

Continuity (0 ohm) 


FLl-2 

No continuity 


FLl-3 

No continuity 


FLl-5 

No continuity 

FL1-3 

FLl-5 

Continuity (0 ohm) 


FLl-2 

No continuity 


If the preceding readings cannot be obtained, the line filter is faulty and 
must be replaced; however, continue with the following steps to check 
the circuit breaker (CBl) at this time. 

17) Use ohmmeter to check continuity of CBl across CBl-1 and CBl-2 ter¬ 
minals (on back of circuit breaker). Make this check with circuit breaker 
switched to off position to ensure that no continuity exists when CBl if 
off; then make check with CBl on to ensure that continuity (0 ohm) exists 
when CBl is on. If both of these readings cannot be obtained, CBl 
requires replacement. 

Steps 18 through 21, following, describe how to replace CBl, and following these 

steps are instructions for replacing line filter FLl. To remove CBl, proceed as follows 

18) Remove wires from CB1-2 and CB1-1; wire on CBl-1 comes from FLl-4, 
while wire on CBl-2 comes from TBl-1. 

19) Remove two screws (on outside of rear panel) that hold CBl to rear panel, 
and then remove CBl from rear panel. 

To install CBl, do the following: 

20) Position CBl in rear panel from inside so that the mounting holes align 
with mounting holes in rear panel, and then secure CBl to rear panel 
with two screws removed in step 19. 

21) Connect wire from FLl-4 to terminal CBl-1, and then connect wire from 
TB1-1 to terminal CBl-2 (see figure CRT6). 

To remove line filter FLl, do the following: 

22) Remove two hex standoffs (for ac entry panel cover) that secure FLl to 
rear panel. 

23) Remove wire running from FLl-4 to CBl-1 by removing connector on 
terminal CBl-1. 

24) Unsolder wires from FLl-1, -2, -3, -4, and -5, and then remove FLl 
from rear panel assembly. 
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To inst’all line filter FLl, do the following: 

25) On 120-V oc terminals moke the following solder connections: 

• Connect black (hot) ac input wire to FLl-1 

• Connect white (neutral) ac Input wire to FLl-3 

• Connect green (chassis ground) wire from ground lug El to FLl-2 

• Connect short yellow wire, removed in steps 23 and 24, to FLl-4, 
and then connect other end (fast-on connector) to CBl-1 

• Connect yellow wire from CJ2-2 to FL1-5 

On 220/240-V ac terminals make the following solder connections: 

• Connect brown (hot) ac input wire to FLl-1 

• Connect blue (neutral) ac Input wire to FL1-3 

• Connect green/yellow (chassis ground) wire from ground lug El to 
FLl-2 

• Connect short yellow wire, removed in steps 23 and 24, to FLl-4, 
and then connect other end (fast-on connector) to CBl-1 

• Connect yellow wire from CJ2 LOW/NORMAL connector to FLl-5 

26) Position line filter FLl on rear panel mounting lugs and secure with hex 
standoffs. 

To reinstall rear panel assembly in display chassis, do the following: 

27) Replace ac entry panel cover and secure with two retaining screws. 

28) Position rear panel assembly near rear of display chassis so that ground 
wires, removed In step 13, can be fastened to lugs E2, E3, and E4 with 
hex retaining nuts. 

29) Position rear panel assembly so that it can be secured with six retaining 
screws removed in step 12, secure panel with screws, and then reconnect 
CJl/CPl (refer to step 11). 

30) Reconnect CJ2/CP2 connector from rear panel to power transformer 
primary. 

31) Reconnect display terminal signal cables per procedure TS3, and then 
return to DDLT to determine if there are any further tests or directions 
to be done before replacing cabinet hood and turning display terminal 
power on per procedure TSl. 
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Procedure CRT7 — Check/Replace Power Supply Assembly 


This procedure describes how to check power supply operation and how to replace 
either faulty power supply components or the entire power supply assembly. 

Procedure CRT6 should be done prior to this one to ensure that the proper ac input 
to the power supply is available via connector CJ2/CP2. Also, before beginning 
this procedure, be sure there is sufficient space available for removing the monitor 
from the display chassis and setting it beside the display chassis while the two units 
remain interconnected. 

To check power supply operation, do the following: 

1) Turn power off per procedure CRT2 and unplug ac line cord from outlet. 

2) Remove display terminal cabinet hood per procedure CRTS. 

3) Discharge crt (see step 2 of procedure CRT13 if necessary). 

4) Remove two upper screws holding monitor chassis to bezel of display 
chassis. 

5) Loosen two lower screws holding monitor chassis to bezel of display chassis 
but do not remove these two screws. They should be just loose enough to 
slip lower front legs of monitor chassis up and off of them later in this 
procedure (refer to figure CRT7). 

6) Remove two hex screws from rear two chassis legs of monitor assembly, 
and ensure that any ground wires attached to the monitor chassis at either 
of these two points are free of the display chassis. 

Before doing next step, ensure there is enough room to set monitor chassis on bench 
or desktop just to left (side away from logic module) of display chassis base. 


WARNING 


Use extreme care in touching or handl ing the 
monitor chassis beca use rough hand I ing can 
cause the crt to implode with tremendous force, 
which could result in ser ious injury. Do not 
nick or scratch glass or subject crt to undue force 
while handling display assembly. Wear protec¬ 
tive gloves and safety gogg les during this next 
step as a precaution. 
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7) Grasp display assembly by the chassis support brackets, lift it up and 
back, and pivot it slightly clockwise. Place it on a surface just to the 
left of display chassis (side away from logic module assembly). As this 

is being done, check to ensure that interconnecting cables are free enough 
to enable monitor to clear display chassis without stress on cables or 
component parts of either assembly. 

8) Visually check both assemblies to ensure that no interconnecting cabling 
has pulled loose during the preceding step. 

9) Plug ac power cord into appropriate outlet and turn display terminal power 
on per procedure CRTl. 

10) Using a multimeter set to measure about 25 to 50 V ac and, with one lead 
connected to a good ground (E2, E3, or E4 on rear panel), check for ac 
voltage readings at J4 and J5 on power supply PC board and at ac inputs 
to CR1 (see figure CRTS). Reading should be about 20 V ac (RMS) each 
at J4 and J5 and about 8.6 V ac (RMS) at each CRl input. 

11) If any of the check points in the preceding step fail to indicate an ac 
voltage, turn display terminal power off (procedure CRT2), remove 
connector from any one of the test points that failed to show a reading, 
connect meter lead to that connector, and then, reapply power (proce¬ 
dure CRTl) to see if reading is now obtainable. If no ac reading can be 
obtained in this manner, power transformer is faulty and requires replace¬ 
ment; go to step 13 of this procedure. 

If measurements in step 10 indicated ac voltage was present or if the check 
in this step gives an ac reading, turn terminal power off (procedure CRT2), 
disconnect meter lead from tested connector, return connector to proper 
location on power supply, turn terminal power back on (procedure CRTl), 
and continue with next step. 

12) Check and record voltage readings at connector HJ2/HP2 per listing for 
that connector on figure CRT8; make each check twice, once with HP2/ 
HJ2 connected and once at HJ2 on power supply PC board with HP2 
removed from HJ2. Notice that there are both ac and dc, and negative 
and positive outputs from this connector; be sure to set meter properly for 
output to be measured. 

The following lists possible results from these two readings, and indicates 
the possible actions for each result. 

a) All outputs measure as indicated in figure CRT8; return to DDLT for 
further tests or directions. 

b) 19 V ac measures too high or too low during both checks; replace 
power supply transformer. 
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c) 19 V ac is low with HP2/HJ2 connected and OK with HP2 removed; 
possible short in load (check circuits beyond HP2 connector). 

d) -12, +12, or +5 V dc is too high with or without HP2/HJ2 connected; 
replace power supply PC board. 

e) -12, +12, or +5 V dc is low with HP2/HJ2 connected and OK with 
HP2 removed; troubleshoot for shorts in load (circuits beyond HP2). 

f) -12, or +12 V dc has no output or low output with or without HP2/HJ2 
connected; replace power supply PC board. 

g) +5 V dc has no output or low output with or without HP2/HJ2 
connected; replace power supply PC board first, and if fault is not 
corrected, replace CRl. 

h) +23 V dc too high with or without HP2/HJ2 connected; replace power 
supply transformer. 

i) +23 V dc low with HJ2/HP2 connected and OK with HP2 removed; 
check for short in load (circuits beyond connector HP2). 

j) +23 V dc low or no output with or without HP2/HJ2 connected; replace 
power supply PC board first, and if fault is not corrected, replace 
power supply transformer. 

k) A power supply fault exists, but none of the above actions correct it; 
replace power supply assembly. 

To remove the power transformer from the display assembly chassis, do the following: 

13) Power-off terminal per procedure CRT2 and remove ac power plug from 
site outlet. 

14) Tag wires from power transformer to J3, J4, and J5 on power supply 

PC board, and tag wires from power transformer to AC terminals on CRl. 
Remove the wires just tagged from their respective connectors. 

15) Disconnect CJ2/CP2 and HJ2/HP2 (see figure CRTS). 

16) Remove hex nut holding transformer safety ground wire to display chassis 
and then remove ground wire from lug. 

17) Remove four hex nuts holding power transformer to power supply chassis, 
and remove power transformer. 

To install power transformer in the display assembly chassis, do the following: 

18) Position power transformer over mounting lugs on power supply chassis. 

See figure CRTS for proper transformer positioning. 

19) Do steps 14 through 17 preceding in reverse order and sequence of action. 
If new transformer, use tagged wires of old one as a guide. 
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To remove recHfier CRT from the power supply assembly, do the following: 

20) Power-off terminal per procedure CRT2 and remove ac power plug from 
site outlet. 

21) Tag wires connecting to CRl for later identification and then remove 
wires from CRl. 

22) Remove two hex nuts holding CRl to power supply chassis, and then 
remove CRl from chassis. 

To install CRl, do the following: 

23) Apply thermal compound to bottom of CRl mounting bracket and to power 
supply chassis where CRl mounts. 

24) Position CRl on power supply chassis mounting lugs and secure CRl with 
two hex nuts removed in step 22. 

25) Connect wires to CRl that were removed in step 21, preceding. 

To remove power supply PC board, do the following: 

26) Turn off terminal power per procedure CRT2 and remove ac plug from 
outlet. 

27) Tag wires going to connectors J3, J4, J5, and J6 on power supply PC 
board, and then remove these wires from board connectors. 

28) Remove four screws (one at each corner of PC board) holding power 
supply PC board to power supply chassis, and then remove the PC board. 

To install power supply PC board, do the following: 

29) Position power supply PC board over four mounting holes in power supply 
chassis as shown in figure CRTS, and then secure PC board to chassis with 
four screws removed in step 28, preceding. 

30) Replace wires removed in step 27, preceding. 

To remove power supply assembly, proceed as follows: 

31) Turn off terminal power per procedure CRT2 and remove ac plug from 
outlet. 

32) Remove hex nut that secures power transformer safety ground wire, and 
then remove ground wire. 

33) Disconnect connectors CJ2/CP2 and HJ2/HP2 (see figure CRTS). 

34) Remove four hex nuts that secure power supply chassis cabinet base: one 
screw is in front and one screw is behind the power supply transformer, 
and one screw is at each corner of the chassis opposite the transformer. 

35) Lift power supply assembly up and out of display cabinet base. 
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To insfall the power supply assembly, do the following: 

36) Position power supply assembly over mounting lugs in display cabinet 
base, set assembly down on lugs, and then secure assembly in place with 
four hex nuts removed in step 34, preceding. 

37) Reconnect connectors CJ2/CP2 and HJ2/HP2, and then connect and 
secure safety ground wire between power transformer and display chassis 
with hex nut. 

38) Return to beginning of this procedure and repeat appropriate steps for 
testing power supply operation before returning to the DDLTs for further 
tests or directions. 

To install the monitor assembly, do the following: 

39) Do steps 4 through 7 of this procedure in reverse order and sequence of 
action to install the monitor assembly on the display chassis base. Ensure 
that terminal power is off (procedure CRT2) and ac line cord is unplugged 
before doing these steps. 


Procedure CRTS - Check/Repiece 15-V Reguletor Components 

This procedure describes how to check operation of the 15-V dc regulator, and how 
to replace faulty components if necessary. This procedure should normally not be 
done without first doing procedures CRT6 (Check/Replace Rear Panel Components) 
and CRT7 (Check/Replace Power Supply Assembly). 

To check operation of the 15-V dc regulator, do the following: 

NOTE 

Some regulators have an input fuse on them (see 
figure CRT 10). If regulator has no output, as 
determined during the following procedure, check 
fuse before replacing any other compo nen ts . 


1) Remove cabinet hood per procedure CRT5. 

2) If terminal power is not already on, turn power on per procedure CRTl. 

3) Set multimeter for measuring +15 volts dc. 

4) Test output of regulator by measuring voltage on pins 8 and 22 of BP4 
with respect to pin 3 (ground) of BP4 (see figure CRT9), and record the 
voltages measured. 
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5) Turn terminal power off per procedure CRT2. 

6) Disconnect connector BPS (from the 15-V regulator to the monitor PC 
board via BP4), turn terminal power back on per procedure CRTl, and 
then measure and record outputs from BP5-1 and BP5-3 with respect to 
BP5-2 (ground). Refer to figures CRT9 and CRTIO. 

7) Readings in both steps 4 and 6 should be +15 ±0.75 V dc. If readings 

are OK, return to the DDLTs for further tests or directions; if not, examine 
the following list and take the appropriate action. 

a) If both readings are too high, check/replace diodes or replace pass 
transistor and regulator circuits (see following steps of this procedure). 

b) If reading is low in step 4, and OK in step 6, check for shorts in load 
(monitor PC board), or replace pass transistor and regulator circuits 
(see following steps in this procedure). 

c) If readings are too low in both steps 4 and 6, replace pass transistor 
and regulator circuits (see following steps of this procedure). 

If any of the actions in the preceding list are taken, return to steps 2 
through 7 of this procedure to retest regulator operation after completing 
the action and before returning to the DDLTs for further instructions. 

To check regulator diodes, proceed as follows: 

8) Turn terminal power off per procedure CRT2 and remove ac plug from 
outlet. 

9) Set ohmmeter for making resistance checks on RX1 scale. 

It may be necessary to remove the regulator assembly to make the following resistance 
checks. If so, skip to step 13 to remove the regulator and then return to complete 
the following checks. 

10) Measure the forward resistance of each diode by placing the + meter lead 
on the anode of the diode and the - meter lead on the cathode (banded 
end of diode; see figure CRTIO). The resistance measured in this direction 
should be about 1 or 2 ohms. If higher resistance Is measured, diode 
should be replaced. 

11) Set ohmmeter for making high resistance checks (RXIOOO scale). 

12) Measure the reverse resistance of each diode by placing the - meter lead 
on the anode of the diode and the + meter lead on the cathode (banded 
end of diode; see figure CRTIO). The resistance measured in this direction 
should be greater than 1 kilohm. If not, diode should be replaced. If 
diode checks are OK, skip to steps of this procedure for removing and 
replacing the pass transistor and regulator circuits. If diode checks are 
not OK, proceed with the following steps for removing and replacing 

a diode. 
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To remove regulator assembly and replace faulty diode, do the following: 

13) Ensure that terminal power is off and ac plug is removed from outlet (see 
step 8, preceding). 

14) Disconnect BP2, from power supply to regulator, and BPS, from regulator 
to monitor PC board (see figure CRT9). 

15) Remove two screws securing regulator heat sink to monitor chassis, and 
withdraw regulator assembly from rear of monitor chassis. 

16) Place heat sink clips around diode to be removed to protect adjacent 
components from heat damage. 

17) Unsolder faulty diode and remove from circuit. 

18) Check new diode per steps 9 through 12, preceding, before installing 
it in circuit. 

19) Solder new diode in circuit using heat sink clips to protect both the new 
diode and the adjacent components from heat damage. 

20) Recheck all diodes per steps 9 through 12, preceding, to ensure none 
have been damaged during soldering. 

21) Install regulator assembly in monitor chassis by performing steps 14 and 
15 in reverse order and sequence of action. 

To remove and replace pass transistor and regulator circuits, do the following: 

22) Ensure that terminal power is off and ac line cord removed from outlet 
(see step 8, preceding). 

23) Remove the two screws holding each of the circuits to the regulator heat 
sink, and then, pull each circuit out of its respective socket. 

24) Clean surface of heat sink where circuits make contact with it, ensure 
that old mica insulating washers do not remain stuck to heat sink, and 
then apply thermal compound (CDC 51003962) to area of heat sink where 
circuits are mounted. 

25) Remove mica insulating washers from new circuits and apply thermal 
compound to back side of each circuit. Then, install mica washer on 
each circuit. 

26) Install circuits in heat sink socket and secure in place with screws 

(2 each) removed in step 23. When installing new circuits, ensure that 
pass transistor is installed in upper socket and regulator circuit in lower 
socket (refer to figure CRT9). 

27) After replacing circuits, retest regulator operation per steps 2 through 7 
of this procedure before returning to the DDLTs for further directions. 
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Procedure CRTS — Measuring Voltages on Monitor PC Board 


This procedure describes how to measure +15, +5, -190, +45, and +465 V dc on 
the monitor PC board. This procedure should follow procedure CRTS since all of 
the voltages on the monitor PC board are derived from the +15-V dc output of the 
regulator circuit. Refer to figure CRTl 1 to locate the points on the PC board for 
making the following measurements. 

To measure +5 and +15 V dc on the monitor PC board, do the following: 

1) Set voltmeter to measure +15 V dc. 

2) Remove display cabinet hood per procedure CRT5. 

3) Ensure that terminal power is on (see procedure CRTl). 

4) Connect - lead of voltmeter to ground (El on monitor chassis). 

5) Connect + lead of voltmeter to pin 8 of BP4, and check that meter reads 
+15 ±0.75 V dc. 

6) Move + lead of voltmeter to pin 22 of BP4, and check that meter again 
reads +15 ±0.75 V dc. 

7) Move + lead of voltmeter to + side of capacitor C5A, and check that 
meter reads +5 ±0.25 V dc. 

To measure -190 V dc, do the following: 

8) Set voltmeter to measure -190 V dc. 

NOTE 

If meter has polarity re vers i n g switch, reverse 
meter lead connections given in the fol lowing 
steps (9 and 10) and use reversing switch instead. 


9) Connect + meter lead to ground (El on monitor chassis). 

10) Connect - meter lead to RIA as shown in figure CRTl 1, and check that 

meter reads -190 ±25 V dc. 

To measure +45 V dc, do the following: 

11) Set voltmeter to measure +45 V dc. 

12) Connect - lead of meter to ground (El on monitor chassis). 

13) Connect + lead of meter to diode CR4A as shown in figure CRTl 1, and 

check that meter reads +45 ±4.5 V dc. 
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To measure +465 V dc, do the following: 

14) Set voltmeter to measure +465 V dc. 

15) Connect - lead of meter to ground (El on monitor chassis). 

16) Connect + lead of voltmeter to pin 16 of BP4, and check that meter 
reads +465 ±47 V dc. 

17) Check that all measured voltages fall within the indicated tolerances. 
Failure of any voltage to be within tolerance normally indicates a fault 
either in the source voltage (+15 V dc from the 15-volt regulator), in 
the monitor PC board, or in the high-voltage transformer. Whether or 
not a fault is indicated, return to the DDLT for further tests or directions. 


Procedure CRT10 - Video Monitor Adjustments 

To adjust the video monitor for correct video display, do the following. Refer to 
figures CRT12, CRT13, and CRT14 to locate adjustment controls noted In the following 
steps. 


1) If adjustment is required because of yoke replacement or crt replacement, 
check that high voltage lead is connected, video PC board connectors 
are all in place, and BP5 and AP4 from +15-V dc regulator are connected. 

2) Connect power cord to ac outlet and turn power on per procedure CRTl. 


WARNING 


With power applied, high voltage is present at 
high-voltage transformer and crt anode lead. 

Exercise caution when working in these areas 
so as to avoid a severe shock. 

3) Move TEST/NORMAL switch on terminal rear panel to TEST position, 
and move keyboard FULL DUP/HALF DUP and ON LINE/LOCAL switches 
to FULL DUP and LOCAL positions. 

4) Ensure that PAGE key on keyboard is down to select page mode of operation. 

5) Ensure that 96/64 key on keyboard is up to select 96-character code set. 

6) Press CLEAR key on keyboard. 

7) Adjust INTENSITY control on terminal front panel until blinking cursor 
is clearly visible on screen but raster cannot be seen. 
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NOTE 


Before making c en te r i n g and Hit adjustments, 
attach clear plastic overlay that precedes fig¬ 
ure CRTl6 to center of display screen with 
masking tape. 

To make tilt adjustments, do the following: 

8) Fill display area of screen with uppercase Hs in the following manner: 

a) Press SHIFT LOCK key on keyboard down. 

b) Press and hold REPEAT and then H keys. If display line feeds and 
carriage returns at end of first line, continue holding REPEAT and 
H keys until screen fills with Hs. If display does not automatically 
line feed at end of first line, release REPEAT and H keys, press LINE 
FEED key and then CARRIAGE RETURN key. This will move cursor 
to left margin of second display line. Continue process of filling one 
line at a time with Hs until all 24 lines of display are filled. 

9) Check to see if video display of Hs appears tilted on the screen. If so, 
do steps 9a, 9b, and 9c. 

a) Loosen yoke clamp screws until yoke can be rotated on neck, but 
will remain in position to which it is moved. 

b) Rotate yoke back and forth on neck until H pattern display is no 
longer tilted. 

c) Hold yoke in position to keep display pattern straight on screen and 
tighten clamp screw on yoke. 

To center the display pattern on the screen, do the following: 

10) Check to see if display pattern is centered on display screen. If not, 
adjust centering tabs on yoke (see figure CRTl3) until display is centered. 
Initial setting for centering tabs should be 180 degrees apart. 

To make linearity adjustments, do the following: 

11) Observe that H patterns on the left and right sides of the screen are 
same height as those in center of screen. If not, adjust vertical linearity 
pot on monitor PC board until height is uniform (see figure CRT14). 

12) Observe H characters on screen to make certain that left or right side of 
display is not distorted. If distortion is present, loosen yoke and ring 
magnet clamps slightly and slide shielding sleeve back and forth on neck 
gently until minimum distortion is obtained. 
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Adjustment of shielding sleeve (horizontal linearity) affects horizontal width. Refer 
to size adjustments later in this procedure and perform horizontal linearity and hori¬ 
zontal width adjustments alternately until best overall results are obtained. 

13) After yoke and shielding sleeve are correctly adjusted and crt ground 
clip is properly under sleeve, tighten yoke and ring magnet clamp screws 
until they are snug (do not use force). 

To adjust the height and width of the display pattern, do the following: 

14) Adjust vertical height by turning adjustment screw (figure CRT14) until 
height of display pattern is about 5.25 in (133 mm). 

15) Adjust horizontal width of display pattern to 8.0 in (203 mm) by turning 
width adjustment (figure CRT14) until proper width is obtained. Use a 
nonmetallic 3/32-inch hex driver for making this adjustment. 

To make focus adjustments, do the following: 

16) Press the CLEAR key on the keyboard to clear the display screen of the 
Hs display. 

17) Enter a display screen of lowercase m's; refer back to step 8b of this 
procedure if necessary. Ensure that SHIFT LOCK key is released before 
attempting to enter lowercase m's, 

18) Turn front panel INTENSITY control all of the way up (clockwise) and 
then back it off about 1/4 turn. 

19) Turn Contrast control (figure CRT14) to full clockwise position. 

20) Adjust the Intensity Range control (figure CRT14) so that raster (background 
scan lines) just disappears but the m characters on the screen remain clearly 
visible. To check for proper adjustment, turn up front panel INTENSITY 
control to ensure that raster can still be seen, and then turn front panel 
INTENSITY control back down to normal viewing brightness. 

21) Adjust the Focus control (figure CRT14) to obtain the best resolution of 
m characters on entire display area. 

22) Adjust the magnet ring tabs (figure CRT13) to minimize any tails or halos 
visible on the displayed characters, especially those characters at corners 
of display area. 

23) If necessary, repeat steps 20 through 22 to obtain best possible character 
display and resolution across the entire display area. Refer to figure CRT15 
for characteristics to be looked for in the display. 
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The following steps check the display area for barreling and pincushion distortion. 

If the check indicates that correction is required, the following items are needed 
to make adjustments. 

• 1/4 -inch diameter wooden dowel approximately 12 inches long 

• 1/4-inch masking tape 

• Cutting tool or scissors 

• CRT plastic overlay to fit a 12-inch crt screen. A plastic overlay precedes 
figure CRT16 that has an ideal rectangle marked on surface to help align 
raster. 

• Adhesive, CDC part number 51004063 

• 2.0-gauss correction magnet (yellow code), CDC part number 51917051 

• 3.0-gauss correction magnet (silver code), CDC part number 51917052 

• 4.0-gauss correction magnet (red code), CDC part number 51917053 

• 5.7-gauss correction magnet (green code), CDC part number 51917054 

To check and make adjustments for geometric distortion, do the following: 

24) Press CLEAR key on keyboard to clear the display. 

25) Enter a full display screen of uppercase Hs; refer to step 8 of this procedure 
if necessary. Ensure that SHIFT LOCK key is pressed before entering the 
Hs. 

26) Check for geometric distortion (barreling and pincushioning) of the display 
pattern. Attach overlay noted previously to crt screen with masking tape 
so that center rectangle of overlay fits over display pattern on screen. If 
display pattern edges balloon out of double overlay lines at sides, barreling 
distortion is present. If edges of display pattern squeeze in past inner 
double line at center of sides, pincushioning distortion is present. Refer 

to figures CRT 17 and CRT 18. 

27) To correct barreling or pincushioning distortion, first fasten the 2.0-gauss 
magnet (yellow code) to one end of the wooden dowel with masking tape. 
Use enough tape to hold magnet securely to dowel (see figure CRT18). 

28) While using mirror to watch display pattern, move magnet back and forth 
around yoke coil toward side of pattern requiring correction. Note the 
effects on the display pattern as the magnet is moved to various positions. 
Also note that the direction in which the magnet is facing affects the 
display: a magnet with the colored end facing in one direction across 
the yoke coils has the effect of pulling the display edges out, while 
reversing the colored end of the magnet has the effect of squeezing the 
display edges in. Refer to figure CRT19, 
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29) If in doing step 28 the d isplay patfern overreacfs, break the 2.0-gauss 
magnet in half with a pliers and repeat the process. If the display pattern 
does not react enough, use progressively larger magnets (3.0, 4.0, or 
5.7) or more than one magnet to achieve the desired results. 

30) When desired or best possible correction is achieved, note the position 

of the magnet relative to the yoke coils. Then turn crt power off, remove 
magnet from dowel, and fasten magnet Into position on yoke with adhesive. 
It may be necessary to hold magnet in place with masking tape while 
adhesive cures. 

31) If necessary to correct distortion on other perimeter edges of display 
pattern, apply power to the terminal and repeat this process from step 24. 

32) When all necessary corrections have been made, remove masking tape 
from correction magnets mounted on yoke and remove overlay from face 
of crt. Replace cabinet hood and prepare terminal for use or return to 
DDLT for further tests and checks if necessary. 


Procedure CRT11 - Check/Replace Front-Panel INTENSITY Control 

To check the INTENSITY control on the front panel of the display terminal, proceed 
as follows: 

1) Turn off power per procedure CRT2 and remove ac plug from outlet. 

2) Remove terminal cabinet hood per procedure CRTS. 

3) Set ohmmeter to RXIOOO scale. 

4) Disconnect cable connector BP3/BJ3 leading from monitor assembly to 
INTENSITY control on terminal front panel. See figure CRT20. 

5) Attach one lead of ohmmeter to BJ3-2 (center terminal of connector 
leading to INTENSITY control), and connect the other ohmmeter lead 
to one of the outer terminals of BJ3. 

6) Check to see that ohmmeter reads 0 when INTENSITY control is turned 
fully in one direction and reads 100 kilohms when the control is turned 
fully in the opposite direction. 

7) Remove ohmmeter lead from first outer terminal of BJ3 (as attached in 
step 5) and attach lead to second outer terminal. Check for 0 ohms and 
100 kilohms again at opposite extremes of INTENSITY control rotation. 

8) If either check in step 6 or 7 fails, replace INTENSITY control. 
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To replace INTENSITY control, do the following: 

9) Test new control per steps 5 through 7 of this procedure to ensure that 
new control is OK. 

10) Pull knob off front of control to gain access to hex retaining nut on front 
side of terminal. 

11) Remove retaining nut using 1/2-inch socket. 

12) Withdraw old control from rear side of front panel. 

13) Insert new control in front panel, secure with retaining nut, and slide 
knob on front of control. 

14) Move cable BJ3 from rear of control to proper position in chassis and 
reconnect BJ3 to BP3 cable that goes to monitor assembly. 

15) Turn on terminal power per procedure CRTl. 

16) Wait 30 seconds for terminal to warm up and then adjust INTENSITY 
control for proper viewing. 

17) Replace cabinet hood per procedure CRTS and return the DDLTs for 
directions. 


Procedure CRT12 - Replacing Monitor PC Board 

To remove the monitor PC board, do the following: 

1) Turn off power per procedure CRT2 and remove ac plug from outlet. 

2) Disconnect connector BPl (see figure CRT21). 

3) Disconnect ground wire BP7 from BJ7 on monitor board, 

4) Disconnect crt lead BP6 from location BJ6and disconnect ground wire 
BPS from location BJ8. 

5) Disconnect connector BP4 (see figure CRT21). 

CAUTION 


To avoid breaking the plastic retainer clips, be 
careful when compressing the cl ips to remove the 
PC board. Make sure that all four clips are 
compressed before attempting to lift PC board off 
of chassis. If board is not free of all four clips, 
either the clips or the PC board may break when 
attempting to remove the board. 
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6) To remove PC board from four plastic mounting pegs, carefully compress 
retainer clip on peg, and at same time, lift that portion of the board near 
peg gently until board moves up over retainer clip; then stop lifting (see 
figures CRT21 and CRT22), Do the same for all four clips and pegs. When 
board is free of all clips, lift board up and off of pegs. 

7) Install new PC board by positioning board over mounting pegs to match 
holes in board with pegs, and then gently press the board down on pegs 
until board slides over retainer clips on pegs ond is securely in place. 

If any difficulty is encountered as board goes over clips, gently press 
board down over one clip at a time until it is secure. 

8) Replace connectors BPl, BP4, BP6 and ground wires BP7 and BPS per 
figure CRT21, 

9) Refer to procedure CRTIO if required to adjust monitor for proper video 
display. 


Procedure CRT13 - Repiecing High-Voltege Transformer 

To remove the high-voltage transformer, do the following: 

1) Turn power off per procedure CRT2 and disconnect ac line cord. 


WARNING 


Be careful not to nick or scratch surface of 
cathode-ray tube when discharging tube. Nicks 
and scratches weaken the glass and can cause 
tube to implode with tremendous force. Wear 
safety goggles and protective gloves when han¬ 
dling or working on the crt. 


2) Connect a heavily insulated wire to ground, then carefully slide other 
end of wire under rubber anode cover on top of crt. It may be necessary 
to raise anode cover slightly to start wire under it. Slide wire far enough 
under cover to discharge tube. 

3) Remove high-voltage lead by raising rubber cover and compressing spring- 
loaded anode lead; then remove high-voltage lead from paper insulator 
attached to standoff on monitor chassis. 

4) Remove transformer primary wires from connector BP4 by removing BP4 
and inserting end of paper clip into top of connector to release flag- 
terminal spring; withdraw flag terminal from bottom of BP4. 
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5) Remove screw attaching high-voltage lead insulator to hexagonal stand¬ 
off and remove insulator. Remove standoff, and then nut and washers 
from screw securing transformer to monitor chassis. Remove transformer 
from monitor chassis (see figure CRT23). 

To replace the high-voltage transformer, do the following: 

6) Connect transformer to chassis as shown in figure CRT23. 

7) Connect high-voltage lead through paper isulator and to anode hole in 
crt; then slide rubber anode cover into position over anode lead and hole. 
If compressing anode lead spring is difficult, use a pliers with tape- or 
tubing-covered jaws to compress spring while anode lead is inserted in 
crt hole. 

8) Connect flag-type terminals on primary wires to BP4 by inserting them 
into bottom of BP4 connector (see figure CRT23 for proper connections). 

9) Replace connector BP4 on monitor PC board. 

Procedure CRT14 — Replacing the Vertical Choke 

To replace the vertical choke on the monitor chassis, do the following: 

1) Turn power off per procedure CRT2 and unplug the terminal line cord. 

2) Disconnect BP4 (largest connector at rear of monitor PC board). Wires 
from BP4, pins 6 and 7 go to the vertical choke (see figure CRTS). 

3) Remove flag terminals from BP4-6 and BP4-7 by inserting small end of 
paper clip in space between flag terminal and insulation at top of con¬ 
nector. This compresses wedge-shaped spring clip on terminal so that it 
can be withdrawn from bottom of connector. 

4) Remove nuts from two screws holding choke to monitor chassis, and then 
lift grounding wire off of rear screw, but do not remove wire from PC 
board connector. 

5) Lift vertical choke up and off mounting screws. 

6) Position new choke on monitor chassis so that wires from choke are toward 
monitor PC board. 

7) Place ground wire removed in step 4 on rear mounting screw and secure 
ground wire and choke to chassis by replacing and tightening nuts removed 
in step 4. 

8) Push flag terminals removed in step 3 into connectors BP4-6 and BP4-7 by 
pushing them up into connector from bottom until they lock in place. 
Arrange the choke wires so that they are not twisted or crossed over 
before inserting them. 

9) Reconnect BP4 to rear"of monitor PC board. 

10) Go to procedure CRT10 and check for any required video adjustments. 
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Procedure CRT15 - Check/Replaee CRT Cap 


To check the crt cap, do the following: 

1) Turn off power per procedure CRT2 and unplug ac line cord from outlet. 

2) Remove terminal cabinet hood per procedure CRTS. 

3) Disconnect connector BP4 (large connector) from rear of monitor PC board 

4) Disconnect connectors BP6/BJ6 and BP8/BJ8 from monitor PC board (see 
figure CRT21). 

5) Carefully remove crt cap from rear of crt neck (see figure CRT24), 

6) Using an ohmmeter, make continuity checks between the following BP4 
connector pins and crt cap sockets: 

BP4 Pin Number CRT Cap Socket Number 

1 7 

2 1 

4 6 

15 4 

20 3 


7) Using an ohmmeter, make a continuity check between BP6 wire (black 
wire) and crt cap socket 2. All checks in steps 6 and 7 should indicate 
continuity (0 ohms); if not, cap requires replacement. 

To remove the crt cap, do the following: 

8) Do steps 1 through 5 preceding. 

9) Remove flag terminals from BP4 as indicated in the BP4 pin number list 
of step 6 preceding. Do this by inserting small end of paper clip into 
top of BP4 connector to release wedge-shaped spring clip on flag terminal 
and then withdrawing flag terminal from bottom of connector. 

To install the crt cap, do the following: 

10) Insert wires coming from crt cap into connector BP4 as per listings in 
step 6 preceding. To install flag terminals in BP4, push them into bottom 
of BP4 connector until they lock in place. 

11) Connect black wire coming from crt cap socket 2 to BJ6 on monitor PC 
board, and then connect green wire attached to black wire to BJ8 on 
monitor PC board (see figure CRT21). 

12) Align keyslot in crt cap with keyguide on rear of crt, and then carefully 
push cap onto guide and crt pins until cap is seated on rear of crt. 


6B-30 


62957400 A 



Procedure CRT16 Replacing Monitor CRT 

To remove the monitor crt, perform the following: 

1) Turn off power per procedure CRT2 and remove ac power cord from outlet. 

2) Remove terminal cabinet hood per procedure CRTS. 

3) Refer to procedure CRT 13 and discharge/disconnect high-voltage lead per 
step 2. 

4) Remove monitor module from cabinet per procedure CRT 18. 

5) Pull crt cap carefully from end of crt neck (see figure CRT24). Do not 
remove the vinyl keyguide, which helps to protect end of tube when crt 
cap is removed. During installation, keyguide also ensures that cap goes 
on end of new tube properly. 

6) Disconnect crt ground clip assembly from El on monitor chassis. 


WARNING 

Use extreme care when working around crt 
because rough handling, nicks or scratches, or 
undue pressure on neck can cause crt to implode. 

This in turn can present a serious hazard from 
flying glass to personnel working in the area. 

7) Loosen clamps on yoke and ring-magnet assembly on neck of tube 
(figure CRT25). 

8) Remove crt ground clip from underneath shielding sleeve. Slide ring- 
magnet assembly back and off end of crt neck. Gently slide yoke and 
shielding sleeve (between neck and yoke) back on crt neck to ensure 
that it is loose enough for later removal. 

9) Remove four screws holding crt mounting plate to monitor chassis at front; 
be careful that crt does not slip and fall as these screws are removed. 
Also remove static discharge spring as these screws are removed (see 
figure CRT26). 


WARNING 

Never allow weight of crt to rest only on neck 
of tube while front of tube Is unsupported . 
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10) Supporl' crt neck with one hand and carefully remove yoke and shielding 
sleeve with other hand. 

11) Withdraw crt carefully from wire chassis of monitor module. Place crt 
facedown on stable/ flat surface that has been covered with a clean/ 
soft cloth. 

12) Remove replacement crt from shipping carton and place facedown on 
stable/ flat surface that has been covered with a clean/ soft cloth. 

Then place old tube in empty shipping carton. 

To install crt In monitor assembly/ do the following: 

13) Being careful not to let weight of crt rest on neck/ pass crt neck through 
front of monitor chassis until neck is back in area of yoke and front mount¬ 
ing plate can be fastened to chassis struts. 

14) Install front mounting plate and static discharge spring on front of monitor 
chassis and over front of crt screen (see figure CRT26). Secure plate and 
spring with four screws and nuts removed in step 9. 

15) Position shielding sleeve on neck with one hand and slip yoke over neck 
and sleeve. Slide yoke forward into position (see figure CRT25). Sleeve 
should extend out from back of yoke as yoke moves up against flare at 
rear of tube (see figure CRT27). 

16) Slip clamp over back tabs of yoke and tighten screws slightly until yoke 
remains in place/ but can still be moved easily. 

17) Slide ring-magnet assembly over shielding sleeve until it contacts rear 
of yoke assembly. 

18) Slip crt ground clip under shielding sleeve (figure CRT27). It may be 
necessary to loosen yoke clamp slightly to get ground clip into position. 
Once ground clip is in position/ tighten both yoke and ring-magnet 
clamp slightly to hold entire assembly in position. 

19) Ensure that keyguide is in place over pins at rear of crt (see figure CRT24). 

20) Carefully position tube cap over end of crt and gently push cap onto pins, 
ensuring that slot in cap aligns with keyguide. 

21) Install monitor assembly in cabinet per procedure CRT 18. 

22) Install high-voltage lead into anode hole on crt; refer to step 7 of 
procedure CRT13 if necessary. 

23) Reconnect crt ground clip assembly to El on monitor chassis. 

24) Ensure that connectors BPl and BP4 are securely connected at rear of 
monitor PC board, and visually inspect installation to make certain that 
all other wires are properly connected. 

25) Perform monitor adjustment procedures per procedure CRT 10 if necessary. 
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Procedure CRT17 - Replecing CRT Yoke 


To remove the yoke assembly from crt neck, do the following: 

1) Turn off terminal power per procedure CRT2 and remove ac line cord 
from site outlet. 

2) Remove cabinet hood per procedure CRTS. 


WARNING 


Use extreme care when working around crt 
because rough handling, nicks or scratches, or 
undue pressure on neck can cause crt to implode. 
This in turn can present a serious hazard from 
flying glass to personnel working in the area. 


3) Connect heavily insulated wire to ground and, while carefully lifting 
rubber cover, discharge crt anode by sliding other end of grounded wire 
under cover and into anode hole in crt. 

4) Disconnect ground clip ring lug from El on monitor chassis. 

5) Pull connector BP4 off rear edge of monitor PC board. BP4 is largest of 
PC board connectors and has wires leading from it to yoke assembly. 

6) Disconnect flag terminals 9, 10, 18, and 19 from BP4 connector; these are 
four wires leading from yoke to BP4. To do this insert small end of paper 
clip into top of connector In space between flag terminal and insulation 
and pull gently on wire until wedge-shaped, spring clip comes out bottom 
of connector. The paper clip must compress the spring clip enough to 
withdraw it from connector. 

7) Pull crt tube cap carefully off end of crt (see figure CRT24). Do not 
remove the vinyl keyguide from end of tube. 

8) Loosen clamp screws for ring-magnet and yoke clamps (see figure CRT25). 

9) Remove ground clip from under shielding sleeve. Gently slide shielding 
sleeve, ring-magnet and yoke assemblies back and off neck of crt. 

To install yoke, do the following: 

10) Position shielding sleeve approximately as shown in figure CRT27, but 
with opening straight down and aligned with pin 7 of crt tube, and then 
slide sleeve up onto neck of crt. 

11) Position yoke with wires hanging downward (red and green wires to left 
and blue and yellow wires to right from rear), and then slide yoke onto 
neck of crt over shielding sleeve. 
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WARNING 


Never tighfen yoke or ring-magnet clamps more 
than enough to hold yoke and ring magnet in place 
on crt neck . If clamps are tightened too much, 
it is possible to break neck of crt, which could 
result in serious injury to any persons in the area. 


12) Move yoke clamp onto neck and over end tabs of yoke; tighten clamp 
just enough to hold yoke In place, but not enough to prevent moving 
the yoke on the neck of crt. 

13) Place ring-magnet assembly on neck and slide it forward until it butts 
against rear of yoke. 

14) Slip crt ground clip under shielding sleeve and slide clip forward until 
rear of clip is past rear of crt tube (it may be necessary to loosen yoke 
clamp to do this). 

15) Tighten yoke clamp and ring-magnet clamp just enough to hold yoke 
and ring magnet in position. 

16) Position crt cap at rear of crt tube so that keyslot In cap aligns with 
keyguide on neck. Press cap carefully onto pins of crt tube until cap 
seats. 

17) Insert flag terminals into connector BP4 (larger of two connectors at 
rear of monitor PC board). Push terminals in from bottom side of BP4 
until spring clips secure them in place. 

a) Push green wire from yoke into BP4-9 

b) Push yellow wire from yoke into BP4-10 

c) Push red wire from yoke into BP4-18 

d) Push blue wire from yoke into BP4-19 

18) Connect BP4 to rear edge of monitor PC board and connect ground-clip 
ring lug to El on monitor chassis. 

19) Ensure that rear panel circuit breaker CBl is off (down) and then plug 
terminal line cord into appropriate ac outlet. 

20) Go to Video Monitor Adjustments procedure (CRT 10) and perform 
required adjustments. 
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Procedure CRT 18 — Replacing Video Monitor Assembly 


To remove the video monitor assembly, perform the following: 

1) Turn off power per procedure CRT2 and remove ac power cord from outlet. 

2) Remove connector BP1 from rear of monitor PC board (figure CRT21). 

3) Disconnect flag terminal 14 from BPl by inserting small end of paper clip 
into top of connector in space available between flag terminal and insula¬ 
tion and then pulling wire gently out from bottom of connector. Flag 
terminals have small wedge-shaped spring clips on end that must be com¬ 
pressed to remove terminals from connector. 

4) Disconnect connectors BP2 and BPS (figure CRT20). 

5) Disconnect all ground wires from post El on monitor chassis. 

6) Loosen bottom two screws holding monitor chassis assembly to bezel. 
Remove upper two screws and two screws holding monitor chassis to display 
module chassis at rear (see figure CRT28), 


WARNING 


Use extreme care when handling the video 
monitor assembly because rough h a n d I i n g can 
cause the crt to implode with tremendous force. 
This could result in serious injury. Do not nick 
or scratch crt glass or subject it to any undue 
pressure during replacement. When handling 
crt, always wear safety goggles and heavy gloves 
for protection. 


7) Grasp monitor assembly by mounting frames with both hands and carefully 
lift assembly up and out of display module chassis (see figure CRT28). As 
this is done, check that no cabling is caught or remains connected to 
video monitor assembly. Place monitor on a secure, stable surface. 

To install video module, perform the following: 

8) Verify left-bottom and right-bottom screws in bezel are partially screwed 
In so as to receive slots on lower-front monitor chassis struts (refer to 
figure CRT28). 

9) Pick up monitor module by wire chassis struts and carefully lower it into 
display module cabinet until slots in lower-front struts slip over screws 
in bezel. 
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10) Steady monitor module with one hand while positioning one of rear support 
struts over post in cabinet base, and then start a screw into the post to 
hold monitor chassis in place. 

11) Insert three remaining screws that hold monitor chassis to cabinet base and 
to bezel of display module cabinet. Tighten four screws that hold monitor 
assembly to bezel first and two screws that hold monitor assembly to cabinet 
base last. Do not overtighten any of these screws; just ensure that they 
are securely snugged down. 

12) Reconnect all connectors and wires removed in steps 2 through 5 of this 
procedure. If monitor assembly is a replacement, it will require adjust¬ 
ment; refer to procedure CRT 10. 


Procsdure CRT19 - Check/Replace Audible Alarm 

To check the alarm, do the following: 

1) Turn power off per procedure CRT2 and unplug ac power cord from outlet. 

2) Remove terminal cabinet hood per procedure CRTS, 

3) Locate alarm near bottom center of control logic PC board chassis (see 
figure CRT29). 

4) Set ohmmeter to measure resistance on RX1 scale. 

5) Touch positive (+) meter probe to terminal marked + on the alarm. Touch 
negative (-) meter probe to remaining alarm terminal. 

6) If alarm sounds as probes are touched to terminals, alarm is OK; if it 
does not sound, replace it. 

To remove alarm, do the following: 

7) Remove logic PC board assembly from cabinet chassis per procedure CRT20. 

8) Remove faulty alarm from logic chassis by holding alarm with one hand 
and then using pliers to rasp or break off retaining teeth that hold alarm 
in chassis. When alarm is free of chassis, remove and discard alarm. 

To install alarm, do the following: 

9) Test new alarm per steps 4 through 6 preceding. 

10) Snap new alarm into logic chassis from rear side. 

11) Replace logic PC board assembly in cabinet chassis per procedure CRT20. 

12) Check that switch settings of switches on logic PC board have not been 
altered during this procedure by checking switch settings against settings 
marked on decal on logic chassis. 

13) Return to DDLTs for further test procedures or directions. 
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Procedure CRT20 - Replecing Control Logic PC Board 


To remove the control logic PC board (figure CRT29), do the following: 

1) Turn terminal power off per procedure CRT2 and unplug ac line cord 
from outlet. 

2) Remove cabinet hood per procedure CRTS, 

3) Remove chassis ground wires (green) from rear side of logic module chassis 
by removing hex nut and wires. 

4) Remove logic module retaining screw at each lower end of module chassis. 

5) Remove support brace nut from module chassis. 

6) Lift module up slightly and remove cable connectors AJl, AJ2, and APS 
(power connector) from near bottom of module. 

7) Locate audible alarm near bottom center of control logic PC board chassis, 
and remove wires leading to alarm terminals: red wire to + terminal on 
alarm and white wire to other terminal on alarm. 

8) Remove entire logic module assembly from cabinet chassis. 

9) Remove two screws holding module cover-plate (side with switch-setting 
decal) and lift cover-plate off module. 

NOTE 

In performing the following step, do not warp the 
PC board when removing it from the plastic 
supports. Doing so may damage the foil paths or 
components on the PC board, or may even break 
the PC board itself. 


10) Lay the module down with PC board and components facing up, and begin 
easing the board up around each of the six plastic support posts a little at 
a time. Continue working around the board and each support post until 
the board is free. A needle-nose pliers with the jaw ends taped or covered 
with tubing may be used to compress the posts slightly to facilitate raising 
the board around each post. 
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Should one of the support posts break while removing the logic PC board, replace 
it in the following manner: 

11) Use pliers to compress rear side of support post while pulling post out 
from front side (inside) of logic module chassis plate. 

12) Insert new post from front side (inside) of logic module chassis plate, 
and press in until it locks in place. 

To replace control logic PC board, do the following: 

13) Position PC board over logic module chassis plate so that holes in board 
align with support posts on plate, and then lower board onto posts. Work 
around board pressing it down around each post a little at a time until 
board is secure on all six support posts. 

14) Check switch settings on board to ensure that they are set per the SITE 
blocks on cover-plate decal (see figure CRTl). 

15) Do steps 3 through 9 in reverse order and action to complete installation 
of logic PC board and return to DDLT for next test or directions. 
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Figure CRTl. Keyboard Display Internal Switches and Controls 


62957400 A 


6B-39 


P/N 71491949 



















•00«000 C#COOOO 0«00000 ••#000(3 •••OCXOO 9990000 09mJU(jQ 9900000 

9909000 9090000 9090000 9000^0 9000000 #000000 •OO^OOO •O^OOOO 

•OttOOO #000000 #000000 #OOCOOQ #000000 #000000 #00#000 #0#0000 

9009000 0900000 0900000 9900000 9900999 9900990 9999000 ##00000 

#00#00# 00##00# 00##00# 9009009 9000090 9009009 9009009 #0#0#00 

000#00# #0##00# #0#0##0 #000##C 9000090 9009009 9009090 9090900 

0009009 0909999 0900990 ###0##0 9990090 9999009 0009900 9900900 

0009009 0009009 0009009 0009009 0000090 0009099 0009090 0000900 

0000990 0009009 0009009 0009009 0000090 0000999 0009009 0000999 

CODE DO D CODE opi CODE PD| . CODE ^ 01 CODE DOM CODE DPS CODE □Dfci C0 DeQ_Q2_ 

SrMeOL ^U L SYMBOL S 6H SYMBOL STX SYMBOL ETTX SYMBOlEO^ symbol jwa SYMBOL ACK symbol _BEL 

CONTROL+ CONTROL+ CONTROL+ CONTROL+ CONTROL+ CONTROL+ CONTROL+ 

( 5 ) A B ETX D E F 6 


9900000 9009000 9009000 #0#000C- 9999000 0990000 0900000 0900000 
9090000 #00#000 ##0#00C #0#000C #000000 #oo#ooo #o#oooo #o#oooo 
#0#00#0 •••9000 9099000 9090000 #000000 #000000 #000000 #OOOOCC 
##00#0# •00#000 #00#000 #0#0### ##0#### #00#000 0900990 0900900 
9090900 9099999 #00##00 0#000#S #00#000 0##0##0 0099009 0090900 
9090090 0000900 0000900 0900090 #00#000 0000#0# #0##00# #0#0#00 

##oooo# oooo#oo oooo#oo ooooo#o ooo##oo oooo##o o#o#oo# o#oo#oo 
0000 # 0 # 0000#00 0(X)0#00 ooooo#c ooo#ooo oooo#o# ooo#oo# oooo#oo 
ooooo#o oooo#oo oooc### ooooo#o ooo#ooo oooo#o# oooo##o oooo#oo 


CODE Q 10 

CODE oil 

CODE PIS 

ODE □ 1 3 

"e014 

CODE ni ^ 

CODE nil-, 

CCDE 017 

SYMBOL B S 

SYMBOL H T 

SYMBOL NL_ 

SYMBOL _y_T. 

■ • MBOL FF 

SYMBOL C R 

SYMBOL S Q 

S-MBC, ^ J 


CONTROL+ 

LINE 

CONTROL+ 

CONTROL+ 

CARRIAGE 

CONTROL+ 

CONTROL-t 


1 

FEED 

K 

L 

RETURN 

N 

0 

###0000 

###0000 

###0000 

###CXXXD 

9990000 

9009000 

o#ooooo 

9990000 

o#o#ooo 

o#o#ooo 

o#o#ooo 

o#o#ooo 

0909000 

##o#ooo 

#o#oooo 

9000000 

o#o#ooo 

o#o#ooo 

0909000 

o#o#o#o 

0909009 

#o##ooo 

9000000 

90D999C' 

o#o##oo 

o#o#o#o 

o#o#o#o 

o#o##o# 

0909099 

# 00 #CX>D 

0900000 

9900909 

o#o##oo 

o#o#o#o 

o#o##o# 

o#o#oo# 

0909909 

#oo#oo# 

0090909 

9000909 

###o#oo 

###oo#o 

###000# 

###oo#o 

9999009 

ooo#o#o 

9090909 

9000990 

oooo#oo 

ooooo#o 

ooooo#o 

000000# 

0099999 

ooo##oo 

o#ooo#o 

9990909 

oooo#oo 

ooooo#o 

oooo#oo 

00 OD# 0 # 

0000009 

ooo#o#o 

ooooo#o 

0000909 

0000### 

ooooo#o 

0000### 

ooooo#o 

0000009 

0009009 

0000090 

0009990 

CODE 0^0 

CODE 0 S. 1 _ 

CODE _g 2 2 

codeD 2 3_ 

Drf 024 

:c-f 02 s 

CODE 02t) 

D2 7 

s-mbolD LE 

Symbol pci 

SyvBCl DC2 

SYMBC DC 3 

• MB- DC 4 

-MBcs NAK 

s-MBc, SY_N 

•MS etb 

CONTROL + 

CONTROL+ 

CONTROL + 

CONTROL+ 

CONTROL + 

CONTROL+ 

CONTROL+ 

CONTROL + 

p 

Q 

R 

S 

T 

U 

V 

W 

o##oooo 

###0000 

o##oooo 

9990000 

####000 

o###ooo 

###0000 

#oo#ooc 

#000000 

#000000 

#000000 

#000000 

#000000 

#000000 

#oo#ooo 

# 00 #OX) 

#000000 

#000000 

#oo###o 

•OOOOCO 

#oooo#o 

9000090 

#oo#o#o 

9009090 

#000000 

##00000 

o#oo#o# 

##oo##o 

9900909 

9099909 

###o#o# 

9009909 

#oo#oo# 

9090009 

oo#o#o# 

#oo#oc# 

9000900 

9009900 

#o#o#oo 

9009900 

o####o# 

9099099 

#o#o##o 

#oo#ooc- 

9000090 

9009090 

#oo#o#o 

0990090 

ooo#o## 

###o#o# 

o#oo#o# 


000000# 

0990009 

000000# 

0000009 

ooo#oo# 

oo#ooo# 

oooo#o# 

ooo#oo# 

0000909 

0000909 

oooo#o# 

0000909 

ooo#oo# 

oo#ooo# 

ooo###o 

oooo##o 

0000090 

0000090 

ooooo#o 

0000090 

'ODf D 30 

: de 031 

: :: D 32 

:e 033 

>034 

■035 

sse Dab_ 

•037 

StMBOlC A N 

symscv En 

■TVS'' SUB 

MB ESC 

MB FS 


mb rs 

US 

CONTROL + 

CONTROL + 

CONTROL + 


CONTROL + 

CONTROL + 

CONTROL+ 

CONTROL + 

X OR CLEAR 

Y OR RESET 

Z OR t 

ESC 

MOR ENTER- 

HORENTER+ J 

C 


Figure CRT2. Control Code Dot Matrix Formations and Octal Codes* 


* ASCII delete code (DEL) is listed with alphanumeric c(xle set in appendix (see 
code 1773 ) 
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CP2/CJ2 


VERTICAL 

CHOKE 



BP4/BJ4 


BP2/BJ2 


REAR PANEL 
ASSEMBLY 


AP3/AJ3 


ORANGE 
+ 11.4 TO +12.6 V dc 


BLACK DC GROUND 
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+ 4.8 TO +5.3 V dc 


-GRAY 17 T02I Vac 

■BLACK AC GROUND 

PIN 3 BLUE 
-11.4 T0-l2.6Vdc 
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DC GROUND 



AP3(REAR VIEW) 


PIN I RED 
+4.8 TO+5.3 Vdc 


Figure CRTS. CP2/CJ2 and Rear Panel Locations 
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FRONT VIEW 
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Figure CRT6, Rear Panel Removal and Connections 
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HJ2 Pin No. 

Output 

Tolerances 

1 

19 V ac at 0.1 maximum 

±1.9 Vac 

2 

Not used 


3 

+23 V dc at 1.5 A, maximum 

-1.5 to +2.3 Vdc 

4 through 6 

Ground 


7 

12 V dc at 0.2 A, maximum 

±600 mV dc 

8 and 9 

Ground 


10 

-12 V dc at 0.2 A^ maximum 

±600 mV dc 

11 and 12 

+5 V dc at 6.0 A, maximum 

±250 mV dc 


Nominal Input 

Tolerance Range 

CJ2 Pin No. 

120 V ac 

102 to 128 V ac 

1 (hot) and 2 (neutral) 

220 V ac 

198 to 246 V ac 

1 (hot) and 4 (neutral) 

240 V ac 

216 to 268 Vac 

1 (hot) and 6 (neutral) 


Figure CRTS. Power Supply Module Layout' and Input/Output Voltages 
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CRT DISCHARGE STRIP -(NOT USED ON ALL UNITS) 


CRT DISCHARGE SPRING 


NOT USED ON ALL UNITS 



REGLATOR 

02 


PASS TRANSISTOR 
01 


igure CRT9. +15-V dc Regulator Location 
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Figure CRT 10. +15-V dc Regulat-or Assembly Detail (Rear View) 
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Figure CRT 13, Yoke Adjustments 
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Figure CRn4. Monitor PC Board Adjustments 







4 


3 


c\xx;mocm/xxxxxxr> 

cooQocoocboooocoo 



•co9D09009Ccmoq^ 

GOOCXDOOOOOOOSrap 

oooooooocooocbooo 


02576-1 
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NOTE; OBSERVE THE INDICATED POINTS FOR OPTIMUM CHARACTERISTICS OF: 

1) DOT SIZE AND SHAPE 

2) SPACING BETWEEN VERTICAL STROKES 

3) CHARACTER SEPARATION 

4) TAILS OR SMEARING 


Figure CRT15. Character Resolution 
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NOTE; THE 8-1/2- BY 11-INCH 
PLASTIC OVERLAY IS INCLUDED 
ELSEWHERE IN THIS MANUAL. 
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Video Display Overlay 
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Figure CRT16. Applying Overlay to CRT Screen 


BARRELED SIDES PINCUSHIONING 



DASHED LINES SHOW NORMAL UNDISTORTED SHAPE 

ozsrs 

Figure CRT17. Identifying Display Distortion 


TAPE 

CORRECTION 
MAGNET 

02575 

Figure CRT 18. Attaching Correction Magnet to Dowel 
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CORRECTION 

MAGNET 



MAGNET ADDED TO YOKE TO CORRECT PINCUSHIONING (SEE NOTE) 



MAGNET ADDED TO YOKE TO CORRECT BARRELING (SEE NOTE) 

NOTE: IF BOTH BARREL AND PINCUSHION DISTORTION WERE BEING CORRECTED, THE COLORED 
END OF THE CORRECTION MAGNETS WOULD BE PLACED ON THEIR RESPECTIVE SIDE OF THE YOKE 
AND THE RESULT WOULD BE A MIXTURE OF THE TWO EXAMPLES SHOWN, 


Figure CRT19. 


Magnet Placement and Distortion Correction 
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Figure CRT21, Monitor PC Board Connections 



REMOVING PC BOARD 
FROM MOUNTING PEG 



INSTALLING PC BOARD 
OVER MOUNTING PEG 

Figure CRT22. 
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SCREW 



NOTE: HIGH-VOLTAGE TRANSFORMER ALSO COMES IN A VERSION WITH A RECTANGULAR BASE. 
CONNECTOR NUMBERING ON BOTH VERSIONS IS THE SAME. 

Figure CRT23. High-Voltage Transformer Installation 
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Figure CRT24. CRT Cap Removal 


CRT GROUND 
CLIP ASSEMBLY 


0 ( 961-6 


UNETCHED END 
OF SLEEVE 
(MYLAR BACKING) 




CRT 


-YOKE ASSEMBLY 

CLAMP 

RING MAGNET ASSEMBLY 
CLAMP 


SHIELDING SLEEVE 
(COPPER-COATED SIDE 
AGAINST TUBE NECK) 

KEYGUIDE 
TUBE SOCKET 

Figure CRT25. CRT Yoke Assembly 
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SHIELDING 


UNETCHED END OF SLEEVE 
(MYLAR BACKING) 



01961-4 


FOR CLARITY OF SHIELDING SLEEVE POSITIONING. 


Figure CRT27. Position of Shielding Sleeve 


62957400 A 


6B-59 






AUDIBLE ALARM 
LOCATION 


CONTROL L06IC 
PC BOARD 


Figure CRT29. LocaHon of Audible Alarm and Control Logic PC Board 
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TABLE NIPl. bOLT FOR NONIMPACT PRINTER (SHEET 1 OF 2) 


POWER ON, SWITCHES, AND SUBSYSTEM TEST SECTION 6 CHECKS 

ASSUME 









Nonimpact printer is properly installed per procedures in appendix of associated Operators Guide/Reference Manual 
(see preface). Printer has paper installed and power turned on per procedure NIPl. Display terminal is operational 

and a printer error has either occurred or is suspected. Do nonimpact printer test portion of procedure TS6. 


_J 


1 SITUATIONS 

CONDITIONS 

1 

2 

3 

4 

5 

6 

7 

8 

Is power on at printer? 

Y 

Y 

Y 

Y 

Y 

Y 

N 


Does line feed (LF switch) operate correctly? 

Y 

Y 

Y 

Y 

Y 

N 

- 

o 

Does carriage return (CR switch) operate correctly? 

Y 

Y 

Y 

Y 

N 

- 

- 

T 

Does printer track keyboard inputs correctly; that is does it print uppercase and 
lowercase characters properly, line feed, carriage return, and backspace upon 








H 

respective keyboard inputs? If so, key in a few lines of characters for use in print 








E 

quality checks in table NIP2. 

Y 

Y 

Y 

N 

- 

- 

- 

R 

Is printhead movement correct? 

Y 

Y 

N 

- 

- 

- 

- 


Do all characters print? 

Y 

N 

- 

- 

- 

- 

- 



ACTIONS 

1 SEQUENCE 

Perform print quality checks, sheet 2 of this DDLT. 

X 

- 

- 

. 

- 

- 

- 

- 

Perform carriage return LED adjustment, procedure NIP6. 

- 

- 

- 

- 

1 

- 

- 

- 

Perform printhead actuation adjustment, procedure NIP7. 

- 

3 

- 

- 

- 

- 

- 

- 

Check fuse at rear of unit. 

- 

- 

- 

- 

- 

- 

1 

- 

Check power available from site outlet. 

- 

- 

- 

- 

- 

- 

2 

- 

Remove cabinet top and check internal cable connections. 

- 

2 

- 

- 

- 

- 

3 

- 

Check power ON switch (continuity check with ac power cord disconnected from 
site outlet). 

- 

- 

- 

- 

- 


4 


Replace power supply, procedure NIPl2. 

- 

- 

- 

- 

- 

- 

5 

- 

Check input/output cable connections at printer and other end. 

- 

1 

1 

1 

- 

- 

- 

- 

Check serial input clock timing, procedure NIPIO. 

- 

6 

4 

4 

- 

- 

- 

- 

Replace print mechanism, procedure NIPll. 

- 

4 

2 

2 

2 

X 

- 

- 

Call for assistance. 

- 

5 

3 

3 

- 

- 

- 

X 

Note: After completing any repairs or maintenance, verify that the printer is 
operational by rerunning system checkout (procedure TS6). 
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TABLE NlPl. DDLT FOR NONIMPAQ PRINTER (SHEET 2 OF 2) 


PRINT QUALITY CHECKS 


ASSUME 


Printer operation checks per sheet 1 of this DDLT completed. 



Is horizontal character spacing correct? 


Is printing dark enough across entire page? 


Is print density even across page 


Is print density even from top to bottom of characters? 


Does the printhead move steadily (not oscillate) during print operations? 


ACTIONS 


Nonimpact printer checks OK. Return to table TSl. 


Perform head compensation adjustment, procedure NIP5. 


Perform printhead actuation adjustment, procedure NIP7. 


Perform retriggerable OS adjustment, procedure NIP3. 


Check 1-kHz oscillator time, procedure NIP2. 


Perform brake LED and one-shot adjustment, procedure NIP4. 
Replace print mechanism, procedure NIPll. 


Call for assistance. 


Note: After completing any repairs or maintenance, verify that the printer is 
operational by rerunning system Checkout (procedure TS6). 
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NONIMPACT PRINTER CORRECTIVE MAINTENANCE PROCEDURES - GENERAL 


Following pages contain all of the procedures that are referenced either from table 
NIPT, DDLT for Nonimpact Printer, or from elsewhere within this manual. In 
addition, other procedures which may serve useful (NIPS and 9) are provided. 

Parts replacement level for the nonimpact printer is to the printer mechanism 
(including circuit cards), power supply assembly, fuse, and printer interface control 
board in the display terminal. If a procedure allows a lower level of replacement 
than the standard on-site spare parts list, such as complete parts list in printer manual, 
or calls for adjustments more detailed than it may be able to perform on site because 
of limited equipment/or facilities — then it is up to the customer engineer to resolve 
a problem by using the lowest level field-replaceable assembly or part available. 


WARNING 


Any time the NIP cabinet hood is removed, if it 
is necessary to work near the exposed underside 
of the power ON switch or near any of the ac 
input power lines, always shut power off and 
disconnect ac power cord from site power outlet. 


Procedure NIP1 - Paper Loading and Power On 

Select paper as recommended under the heading Nonimpact Printer Paper at the end 
on this procedure, and perform the following steps: 

1) See that printer power ON switch is not lit (press to turn off). 

2) Open paper cover by pressing at rear of cover. 

3) Remove paper spindle by lifting straight up. 

4) Remove old paper core and install new paper roll on spindle. 

5) Set paper roll behind printer, lift paper rod and thread paper around 
paper rod and between paper guides (see figure NIPl). 

6) Feed paper through printer by turning paper feed roll by hand. ' 

7) Roll up slack and replace spindle and paper in the paper roll slot of printer. 

8) Close paper cover. 

9) Press printer power ON switch so it lights indicating power on. 

10) Press the LF (line feed) switch to ensure that the paper is feeding properly. 
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Nonimpact Printer Paper 


The nonimpacl- printer uses continuous-roll, thermo I-sensitive paper for printing. 
Recommended paper is white background with blue print. This paper is available 
in 100-ft (30.5-m) rolls in cartons of 24 rolls (CDC part number 90500521 for a 
full carton). 


Procedure NIP2 - l-kHz Oscilletor Adjustment 

The 1-kHz oscillator clocks the counter which controls the printer operation timing. 
Therefore, it is important to ensure that the frequency output is correct. See fig¬ 
ure NIP2 for 1-kHz oscillator location and proceed as follows. 

1) Connect all power to the printer. 

2) Connect oscillator probe to 1-kHz test point at front of control logic board. 

3) Check frequency of oscillator. Frequency must be 1 kHz ±20 Hz (1 ±0.02 ms 

per cycle). 

4) If adjustment is required, adjust 1-kHz oscillator potentiometer on control 
logic board to obtain required frequency. 


Procedure NIP3 - Retriggerable One-Shot (ROS) Adjustment 


During a carriage advance or backspace operation, ROS time is used to reduce the 
stepping motor winding current to a lower hold level after stepping and braking have 
occurred. If the ROS time is too short, horizontal print spacing can be affected. 
During the slowdown portion of the carriage return time, the ROS time determines 
the time between stepping pulses. Therefore, the slowdown of the printhead during 
carriage return is affected by ROS timing. See figure NIP2 for one-shot location 
and proceed as follows. 

1) Connect oscilloscope probe to ROS test point at front of control logic 
board. 

2) Connect all power to printer. 

3) Use keyboard inputs to advance printer carriage while observing ROS 
pulses on oscilloscope. 

4) ROS must be a 10-ms pulse for every carriage advance step. 


5) Adjust ROS potentiometer on logic control board to obtain the proper 
pulse duration. 
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Procedure NIP4 - Brake LED Block And Brake One-Shot Adjustment 

During carriage advance and backspace operations, the printhead is brought into 
contact with the paper by the platen solenoid, printing occurs, the printhead is 
moved back from the paper, and then the stepping motor moves the head to the next 
column position. For proper printing, the printhead must be horizontally stationary 
at each column position when printing at maximum speed. Oscillations of the print- 
head cannot be tolerated since print quality would be affected. Oscillations can be 
caused by improper position of the brake LED block or improper setting of the brake 
one-shot time. Motor braking is initiated by the brake LED and its duration is con¬ 
trolled by the brake one-shot time. In this procedure, a visual check of the clock 
disc is made to determine if oscillations are present. The platen solenoid is disabled 
because oscillations would be damped by the head contacting the platen. (See fig¬ 
ures NIPS and NIPS). 

1) Disable platen solenoid by holding finger on platen solenoid guide bar 
arm to prevent solenoid operation. 

2) Connect all power to the printer. 

3) Use keyboard of display terminal to cause repetition of carriage 
advance for approximately 60 columns followed by backspaces for approx¬ 
imately 60 columns. 

4) Observe top of brake LED block in relation to clock disc. Block should 
be aligned with a slot in clock disc and disc must appear to stand still 
(no oscillating) for both carriage advance and backspace. If adjustment 
is required, perform steps 5 through 7. 

5) Loosen one (center) slotted-head screw that secures brake and slew LED 
brackets. 

6) Loosen one socket-head lock screw to permit adjustment of brake LED 
block position. 

7) Alternately adjust brake LED block position and brake one-shot time, 
until conditions of step 4 are obtained. Adjust brake LED block position 
by turning slotted-head accentric. Adjust brake one-shot time by adjust¬ 
ing brake potentiometer at front of control logic board (figure NIP2). 
Tighten screws. 
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NOTE 


If difficulty occurs in damping out oscillations, 
check oscillation of printhead cable. If cable 
oscillates more than 1/4 inch, replace entire 
print mechanism (procedure NIPll). If oscilla¬ 
tion is less than 1/4 inch, recheck ROS time as 
outlined in procedure NIPS. If oscillations still 
are present check output of bra ke LED. See 
procedure NIP2. 


Procedure NIPS - Head Compensating Circuit Adjustment 

The purpose of this circuit is to control the heating time of the printhead elements. 
The heating time is automatically varied by the circuit to compensate for different 
printing speeds. The purpose of this procedure is to provide an initial setting of the 
circuit time when printing at maximum speed. Then, when the printer is operable, 
the time may be readjusted to provide desired print quality. See figure NIP2 and 
proceed as follows. 

1) Apply all power to printer. 

2) Connect oscilloscope probe to test point PRT at front of signal processing 
board. Trigger internal (+). 

3) Use keyboard REPEAT and character keys to activate printer while 
observing test point pulse on oscilloscope. 

4) The output transistor must turn on for the time indicated below for the 
particular speed at which the printer is to be operated. Adjust head 
compensating potentiometer on signal processing board to obtain a pulse 
duration of 6.5 ms. 

5) Secure potentiometer screw with cement (Loctite, or equivalent). 

6) When printer is operable, check print quality. If quality is not acceptabi 
refer to procedure NIPS, Print Quality Adjustments. 
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Procedure NIP6 - Carriage Return LED Block Adjustment 


This procedure describes adjustment's for the positions of the LED blocks associated 
with carriage return. These LEDs are start of line, slowdown, end of line, and 
slew. The LEDs are positioned to provide carriage return operation within the 
maximum time permissible (200 ms) and minimize printhead oscillation at column 1 . 
This procedure should be performed when any of the carriage return components 
have been replaced or when any of the LED block positions have been changed. 

See figure NIP2 and proceed as follows. 


1) Loosen the LED block clamping screw on each of the start of line, 
slowdown, and end of line LED blocks. 

2) Set the initial positions of the three LED blocks as follows: 

a) Position left side of start of line LED block 7/16 inch from left side 
frame. 

b) Position slowdown LED block until spacing between start of line 
block and slowdown block is 5/16 inch. 

c) Position right side of end of line LED block 3/16 inch from right side 
frame. 

3) Connect all power to the printer. 

4) Manually move printhead to approximately column 15 and initiate a 
discrete carriage return operation. 

NOTE 

A discrete carriage return operation can be 
initiated by pressing the CR switch. 


5) Measure distance between printhead carriage and left side frame. 
Distance should be 3/16 inch (see figure NIP5). 
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6) If adjustment of printhead home position is required, loosen two socket- 
head screws in cable drive drum (figure NIP3) and rotate drum until print- 
head is 3/16 inch from left side frame. Tighten screws. 

7) Move printhead to approximately column 60 and initiate a discrete 
carriage return operation. For this step the carriage return command 
must be maintained (hold CR switch down). 

8) If printhead oscillates at home position, move start of line LED block 
left or right in small increments (approximately 0.001 inch) until head 
stops oscillating. 

9) Release CR switch. 

10) Repeat steps 7 through 9, except start with printhead at a column near 
column 80 (75 to 79). 

11) With keyboard display and printer connected and with display terminal 
power on, use the keyboard to cause printhead to step to column two. 
Actuate a discrete carriage return. If printhead does not return to 
column one, move start of line LED block to the left in small increments 
(approximately 0.001 inch) until carriage return from column two is 
achieved. 

12) If start of line LED block was moved in step 11, repeat steps 7 through 10. 
If start of line block is again moved to stop oscillations, repeat step 11. 

13) Trigger oscilloscope on CR test point at front of control logic board (fig¬ 
ure NIP2) and set trigger to external (+). Connect oscilloscope probe 
to SD test point. 

14) Use keyboard REPEAT and character keys to cause continuous printing 
and automatic carriage return by the end of line LED. 

15) Measure time between oscilloscope trigger (rise of CR) and rise of SD. 
Time must be 110 ±5 ms. 

16) If adjustment is required, loosen one (center) slotted-head screw and 
one socket-head screw to permit adjustment of slew LED block (see 
figure NIP5). Turn slotted-head eccentric and adjust slew block position 
until requirement of step 15 is met. Tighten two screws. 
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NOTE 


In the process of adjusting the slew LED block, 
the block should not be positioned at the extreme 
left. If positioned to the extreme left, the slew 
block may be in contact with the eccentric 
adjustment of the platen solenoid arm . Reposi¬ 
tioning the clock disc will center the adjustment 
and provide future a d j u s t m e n t range without 
mechanical interference. 

To reposition the clock disc, loosen the clock 
disc set s ere ws , and with the motor shaft held 
stationary (by holding the printhead), move the 
clock disc by a one-half slot separation and then 
tighten, ensuring that the disc does not rub the 
brake or slew blocks. Readjust the brake and 
slew (step 16) blocks for proper printer operation. 


17) Trigger oscilloscope on SD test point on control logic board and set 
trigger to external (-). Connect one oscilloscope probe to SD test point. 

18) Use keyboard to step printhead from column 1 to column 6. SD should 
fall as printhead steps into column 6. Adjust position of slowdown LED 
block to meet this condition. 

19) Use keyboard REPEAT and character keys to cause continuous printing 
and automatic carriage return by end of line LED. 

20) Trigger on CR test point (+ trigger), and look at SD with the probe. 
Recheck the CR time from EOL to SD at step 15. Adjust the slew if this 
condition is not met. On printers with adjustable home position (HPOS) 
time, HPOS should be set for 40 to 60 ms. Be sure that a slew pulse does 
not occur close to the leading edge of the SD phototransistor pulse. 

NOTE 

The 40 to 60 ms is only a guide and should not be 
used as a criterion for rejection. The objective 
is to a r r i ve at CR time of 160 to 185 ms w he n 
warmed up and an absolute maximum of 200 ms 
when cold. 

Final position of slowdown block should be such 
that the nominal distance between slowdown and 
start of line blocks is 5/16 ±1/16 inch. (This 
criterion is included as a guide; note that this is 
only a nominal value.) 
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21) Insert paper in printer. 


22) Trigger oscilloscope on MT fesf point and set trigger to external (-). 
Connect one oscilloscope probe to MT test point and second probe to 
EOL test point. 

23) Use keyboard REPEAT and character keys to cause continuous printing 
and automatic carriage return by end of line LED. 

24) Adjust position o f end of line LED block so that rise of EOL comes within 
1 ms after rise of MT for column 80. Make sure column 80 print is 
present. 

25) Trigger oscilloscope on CR test point and set trigger to external (+). 
Connect oscilloscope probe to BSY test point. 

26) Use keyboard REPEAT and character keys to cause continuous printing 
and automatic carriage return by end of line LED. 

27) Measure time that BSY stays true after CR trigger. Time should be 150 
to 175 ms (200 ms maximum). If this requirement is not met, repeat 
steps 13 through 16, and 17 through 20. 

28) Tighten all LED block clamping screws. 


Procedure NIP7 - Printhead Actuation Adjustment 

This procedure contains instructions for adjustment of the printer to obtain proper 
printhead actuation and noise control. The platen solenoid housing must be posi¬ 
tioned to prevent plunger bottoming and to ensure free plunger movement. The 
upper eccentric stop is adjusted to absorb some of the impact as the printhead 
contacts the paper. Uniform print density from top to bottom of a character and 
across the entire line is obtained by adjustment of the platen assembly. The lower 
eccentric stop is adjusted to provide proper guide bar arm travel between the two 
stops. The damper pad is adjusted to contact the solenoid plunger and reduce noise 
without restricting the plunger movement, (See figures NIP3, 6, and 7.) 

1) Disconnect all power and signal inputs to the printer, 

2) Remove paper. If switch bracket is in the way, remove two screws and 
move bracket out of way. 
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3) Move plunger into platen solenoid housing until printhead just contacts 
rubber platen. Check to see that after head contacts platen, plunger 
can be pushed approximately 1/32 inch into housing and does not bind. 

If adjustment is required, perform steps 4 through 6. 

4) Loosen two slotted-head screws which mount the platen solenoid housing 
to the frame. 

5) Manually move printhead down until it just contacts platen and hold it 
in this position. Move solenoid housing until plunger bottoms. Mark 
solenoid housing position on side frame. Release printhead. Move 
solenoid housing back approximately 1/32 inch from mark on frame. 

Tighten two screws. 

6) Check to see that plunger moves freely in housing and does not bind. If 
binding occurs, loosen two screws and skew housing until plunger is free. 
Make sure that 1/32-inch dimension obtained in step 4 is maintained. 

7) Insert paper. Connect power and signal inputs to the printer and use 
keyboard REPEAT and character keys to print several lines of different 
characters (preferably uppercase characters). 

8) Check print density from top to bottom of character. If density varies, 
perform step 9. If density is uniform, proceed to step 10. 

9) Loosen four socket-head screws (two on each side) securing platen assembly 
to side plates. Tilt assembly forward or backward to obtain uniform print 
density from top to bottom of character. Tighten four screws. Recheck 
print density. 

10) While printing, place a 0.010-inch feeler gauge between upper eccentric 
stop and guide bar arm. If upper eccentric stop is properly adjusted, print 
quality should deteriorate significantly when gauge is inserted. If adjust¬ 
ment is required, perform step 11. If adjustment is correct, proceed to 
step 12. 

11) Loosen one socket-head screw to permit rotation of upper eccentric. 

Rotate eccentric in counterclockwise direction until print becomes light. 
Back off eccentric just enough to restore good quality print. Repeat 
step 10. 

12) If print density varies from left to right across the page, it is necessary to 
reposition the platen assembly. Loosen two socket-head screws securing 
side of platen assembly where light printing is occurring and move this 
side of assembly forward to obtain uniform print density. Tighten screws. 
Recheck step 10. 


NOTE 

When moving platen assembly, take care not to 
tilt assembly. Tilting will affect print quality. 
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13) Disconnect all power and signal inputs to the printer. 

14) Using a feeler gauge, check the clearance between the upper stop 
eccentric and the guide bar arm. The clearance must be 0.020 to 
0.025 inch (see figure NIP6). If adjustment is required, loosen one 
socket-head screw to permit rotation of lower stop eccentric. Place a 
0.022-inch gauge between the guide bar arm and upper stop eccentric. 
Rotate lower stop eccentric until contact is made between guide bar arm, 
gauge, and upper eccentric. Tighten screw. 

15) Connect all power and signal inputs to the printer and repeat step 7 to 
again cause printing. 

16) Check print quality. If print has a dark cast or printhead drags on paper 
during carriage return, the solenoid plunger damper pad may be adjusted 
too tight, restricting solenoid plunger movement. If print quality is good, 
but vibration and noise is discernible, the damper pad may be adjusted too 
loose. Loosen locknut and turn damper pad adjusting screw to increase 
pad pressure until print quality is affected. Then back off screw just 
enough to obtain good print quality. Tighten nut (see figure NIP7). 

Procedure NIP8 — Print Quality Adjustments 

Table NIP2 lists the different types of poor print quality and references the adjust¬ 
ment procedures which can be performed to correct the problem. 

Procedure NIPS - Out-of-Paper Switch Adjustment 

The Out-of-Paper switch must be adjusted to actuate when paper is inserted in the 
printer and deactuate when paper is removed. Adjustment is accomplished by posi¬ 
tioning the switch. See figure NIPS and proceed as follows. 

1) Remove paper from printer. 

2) Slowly insert paper into printer while listening for switch to actuate. An 
ohmmeter may be used in a noisy environment. 

3) After switch actuates, observe actuator arm to ensure that some over¬ 
travel is present. 

4) Slowly remove paper while listening for switch to deactuate. 

5) After switch deactuates, observe actuator arm to ensure that some over¬ 
travel is present. 

6) If adjustment is required, loosen two switch-mounting screws on left side 
frame and position switch to meet requirements of steps 3 and 5. Tighten 
screws and repeat steps 2 through 5. 

7) Connect power to printer and check ready output I ine at pin 36 of input/ 
output connector P37. Voltage should be +5 volts with paper inserted 
and 0 volt with paper removed. 
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Procsdure NIP10 - Serial Input Clock Adjustment 


The serial input clock must be adjusted so that it occurs as close as possible to the 
center of each data bit time. This provides tolerance for input signal distortion. 
There are two interacting adjustments required to properly position the clock pulses: 
(I) delay one-shot time and (2) multivibrator frequency. The delay one-shot time 
determines the position of the first clock at data bit one time. The multivibrator 
frequency determines the position of the subsequent clock pulses. See figures NIP2 
and NIP9 and proceed as follows. 

1) Connect all power to the printer. 

2) Using a dual trace oscilloscope, trigger the oscilloscope on the falling 
edge of DOS (test point OS at front of signal processing board). 

3) Set the oscilloscope time base to display one character time. 

4) Apply an input signal from a square wave generator set to the baud rate 
of the printer or apply an input code consisting of alternating lOls. 

5) Connect one probe of the oscilloscope to the DATA test point. 

6) Connect the other probe to MV (CK test point). 

7) Check the clock position (rise of MV) for data bit one time. If the clock 
is not centered, adjust the one-shot potentiometer. 

8) Check the clock position for the last data bit time. If the clock is not 
centered, adjust the multivibrator potentiometer. 

9) If the oscilloscope has a 5X magnifier, turn on the magnifier and repeat 
step 7. 

10) Move the trace to the left and repeat step 8. 

NOTE 

Steps 7 and 8 should be repeated severe I times 
because of the interaction of the two adjustments. 
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Procedure NIP11 - Replacing Print Mechanism 


Perform fhe following steps to replace the print mechanism (see figure NIPIO). 

1) Remove ac power cord from site outlet. 

2) Disconnect internal connector which is on end of printer mechanism 
signal cable and is located at back of power supply just above RS-232-C 
input/output connector. 

3) Tilt printer cabinet up on either left or right side and loosen the four, 
large, shock-mounting retainer screws which hold the print mechanism 
to the chassis base and are accessible through four large, round holes 
in the base of the cabinet. 

CAUTION 

Do not tilt printer cabinet up on its back with an 
input/output connector attached to the rear of the 
cabinet or serious connector damage will result. 

4) While holding print mechanism so it does not fall, remove the four 
retainer screws and separate mechanism from cabinet base. Carefully 
lower cabinet base and print mechanism to normal resting position. 

NOTE 

An alternate removal method is to remove the 
four hex nuts (and washers) that secure the metal 
baseplate under the printer mechanism. Two of 
these nuts are at the front corners of the mecha- 
nism and the other two also hold the power 
supply shield. This method then requires remov¬ 
ing the mechanism from the baseplate. 

5) Replace print mechanism by doing the preceding steps in reverse order 
(making sure mechanism is approximately centered in its mounting slots) 
and then check operation thoroughly by following table NIPl, DDLT for 
Nonimpact Printer. 
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Procedure NIP12 - Replacing Power Supply 


Perform the following steps to replace the power supply (see figure NIPIO). 

1) Remove ac power cord from site outlet. 

2) Disconnect both quick-disconnect connectors from cable at right side 
of power supply. 

3) Remove two nuts which hold power supply shield in place (screws are 
on cover flange between power supply and print mechanism) and lift 
cover free to provide clearance for power supply removal. 

4) Unscrew four large screws (2 each side) from power supply mounting 
flanges and slide power supply out from under print mechanism cable. 

5) Replace power supply by doing the preceding steps in reverse order and 
then check operation thoroughly by following table NIPl, DDLT for 
Nonimpact Printer. 


Procedure NIP13 - Replacing/Adjusting Miscellaneous Parts 

If required to replace/adjust parts below the on-site spares level (on-site spares 
being: power supply, fuses, and printer mechanism) refer to the Nonimpact Printer 
Hardware Maintenance Manual (see preface for publication number). 
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Figure NIPl. Paper Loading, Nonimpact Printer 
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Figure NIP2. Printer, Front View 
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Figure NIP3, Printer, Right Side View 
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Figure NIP4. Prinfer, Right Front View 
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Figure NIPS. Printhead Home Position 
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Figure NIP10. LocaHon of Major Replaceable Modules 


TABLE NIP2. PRINT QUALITY 


PROBLEM 

ADJUSTMENT PROCEDURE 

Too light across entire page 

Uneven density across page 

Uneven density from top to 
bottom of character 

i 

NIPS, Head Compensating Circuit Adjustment 
NIP7, Printhead Actuation Adjustment 

NIP7, Printhead Actuation Adjustment 

NIP7, Printhead Actuation Adjustment 
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TABLE IMPl. DDLT FOR IMPACT PRINTER (SHEET 1 OF 4) 


POWER ON AND EXTERNAL SWITCH CHECKS (EXCLUDING TEST PRINT) 

ASSUME 


Print’er installed properl/ per procedure in appendix of associated Operators Guide/Reference Manual (see preface) 
Paper, ribbon, and format tape loaded (procedure IMPS, 4, and 5) and power ON/OFF switch pressed to ON 
(procedure IMPl). 


CONDITIONS 

1 SITUATIONS 

D 

B 

B 

B 

B 

B 

B 

Is power on at printer (ON/OFF switch on and drive motor running)? 

D 

B 

B 

B 

D 

B 

D 

Is ON/OFF switch on but motor not running? 

B 

B 

B 

B 

B 

B 

D 

Does FORM FEED operate correctly? 

B 

B 

D 

m 

B 

B 

B 

Does forms runaway condition (continuous paper feed) occur? 

(Stop runaway by pressing power OFF.) 

1 

1 

I 

N 

1 

1 

1 

Does START/STOP switch light/extinguish when pressed/repressed? 

B 

B 

■ 

fl 

■ 

■ 

1 


ACTIONS 

1 SEQUENCE 

Perform TEST PRINT, sheet 2 of this DDLT. 

B 


Bl 

B 

B 

B 

B 

- 

Check that front access panel is in place activating interlock switch (or if front 
panel open, interlock switch pulled up). 

1 


1 

1 

B 

B 

fl 


Check power available from site outlet (see specifications in section 1 for 60-Hz 
and 50-Hz printer input power). 

1 


1 

1 

B 

B 

2 


Check ON/OFF circuit breaker indicator portion for continuity (figures IMP12 and 

IMPl3); replace ON/OFF switch/indicator if necessary (procedure IMPl7). 

1 


1 

1 

2 

B 


- 

Check internal cables/connections (figures IMPll, 12, 13, and 14 and 
procedure IMP 14). 

I 


1 

1 

1 

B 

B 


Disconnect ac power cord and check power cord and ON/OFF switch for continuity; 
replace as necessary (procedure IMPl7). 

1 


1 

1 

_ 

B 

B 


Check/replace power transformer 2T01 (procedure IMPl7). 

B 


B 

B 

B 

B 

B 

- 

Check/replace line filter 3LF01 (procedure IMPl7). 

B 


B 

B 


B 

B 

- 

Check/replace drive motor (procedure IMP17), 

B 


B 

B 


B 

B 

- 

Check/replace format tape (procedure IMPS) and format reader (procedures IMP15 
and IMP17). 

I 


1 



B 

fl 

_ 

Open logic chassis panel (procedure IMP6) and observe printed circuit boards for 
proper seating (figure IMP6), 

1 


1 



fl 

B 


Check/replace fuse(s) on power supply board (procedure IMPl2); replace power 
supply board (procedure IMP7). 

1 


3 

B 


B 

B 


Check/replace fuse(s) on driver board (procedure IMPl2); replace driver board if 
required (procedure IMP9). 

1 


1 

B 


B 

B 


Replace common controller board (procedure IMP7). 

B 


B 

B 


B 

B 


Replace RS-232 interface board (procedure IMP7). 

B 


B 

B 


B 

B 


Switch power OFF and check subject switch for continuity; replace if required 
(procedure IMPl7). 

1 


1 



B 

fl 


Check subject switch cables/wires to/from switch and circuits (procedure IMP14). 

B 


fl 

B 


B 

B 


See detailed diagrams/information in field service manual for printer (see preface) 
and check/adjust/replace further procedures IMP15, 16, and 17. 

1 


5 




8 

_ 

Call for assistance. 

B 


D 

B 


1 

a 

□ 

Note: After completing any repairs or maintenance, verify that the printer is 
operational by activating TEST PRINT. 

1 


1 

B 


fl 

fl 

1 
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TABLE IMPl. DDLT FOR IMPACT PRINTER (SHEET 2 OF 4) 


TEST PRINT 


ASSUME 


Power on and external swifch checks of sheet 1 of this DDLT ran OK and power is still on. 


SITUATIONS 


CONDITIONS 

D 

B 

B 

B 

B 

B 

B 

B 

B 

With START/STOP switch extinguished (offline), activate TEST PRINT switch. 

Does printer produce printout of Impact Printer TEST PRINT Pattern exactly as 
shown in figure TS5. 

1 




1 

1 

1 

1 


Are forms feeding correctly (by not being in runaway condition or otherwise 
incorrectly advancing)? 

(Stop runaway by pressing power OFF.) 

1 

1 

1 

1 

1 

1 

1 

1 

O 

T 

Is printhead movement correct? 

D 

D 

B 

D 

B 

B 

D 

B 

H 

Is there any printout? 

D 

D 

B 

B 

B 

B 

D 

B 

E 

Are all portions of all characters printed? 

D 

B 

B 

B 

B 

B 

D 

B 

R 

Is each character printed the proper one? 

D 

D 

B 

B 

B 

B 

D 

B 


Is ribbon advancing properly? (Ribbon will advance in either direction depending 
on position of reversing levers; check this.) 

E 

N 

1 

1 

B 

I 

1 

B 



ACTIONS 

1 SEQUENCE 

Perform print quality checks; sheet 3 of this DDLT. 

B 

B 

B 

I 

B 

1 

■ 

1 

■ 

Open logic chassis panel (procedure IMP6) and observe printed circuit boards for 
proper seating (figure IMP6). 


1 

2 

1 

B 

B 

1 

B 


Check/replace fuse(s) on driver board (procedure IMPl2), replace driver board if 
required (procedure IMP9). 


B 

B 

B 

B 

1 

1 

B 


Replace common controller board (procedure IMP7). 


B 

B 

B 

B 

B 

B 

B 


Replace LSI equivalent board (procedure IMP7). 


B 

B 

B 

B 

B 

B 

B 


Press power to OFF and check for TEST PRINT switch continuity, replace if 
required (procedure IMPl7). 


1 

1 

1 

B 

1 

1 

B 


Check/replace fuse(s) in power supply board (procedure IMPl2); replace power 
supply board if required (procedure IMP9). 


1 

3 

1 

B 

1 

1 

3 


Check TEST PRINT switch cables/wires to/from switch and circuits 
(procedure IMP 14). 


5 

B 

B 

B 

B 

1 

- 


Check/replace switching relay and/or power triacs on logic chassis backplane 
(procedure IMP17). 



1 

1 

B 

B 

1 

1 

1 

See detailed field service manual and parts manual (see preface) and check/ 
adjust/replace until fault is found (procedures IMP15, 16, and 17). 





B 

B 

B 

e 

1 

Check/adjust/replace printhead (procedures IMP15, 16, and 17). 



B 

B 

B 

B 

B 

B 


Check/replace format tape (procedure IMPS) and format reader (procedures 
(procedures IMPl5 and IMPl7). 



B 

1 

B 

B 

1 

1 


Check cables between driver board and printhead (procedure IMP14). 



B 

fl 

B 

B 

B 

B 


Replace line start board (procedure IMPIO). 



B 

□ 

B 

B 

B 

B 


Replace character start board (procedure IMPll). 



B 

B 

0 

B 

fl 

B 


Call for assistance. 



B 

B 

B 

B 

fl 

B 

5 

Note: After completing any repairs or maintenance, verify that the printer 
is operational by activating TEST PRINT. 

1 

1 

B 

1 

B 

B 

II 

1 

1 
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TABLE IMPl. DDLT FOR IMPACT PRINTER (SHEET 3 OF 4) 


PRINT QUALITY CHECKS 

ASSUME 


TEST PRINT operation per sheet 2 of this DDLT completed and resulting printout available for print quality analysis. 


CONDITIONS 

n 

i 

B 

Ql 

Bl 

Bl 

B 

Bl 

Bl 

IB 

Is printing dark enough across entire page? 

B 

B 

B 

B 

B 

B 

B 

B 

B 


Is printing density even for each of the seven vertical dots in the 7-horizontal 
by 7-vertical dot matrix of each character? 

1 

B 

B 

Y 

B 

Y 

B 

N 

B 


Are the dots which compose each character evenly spaced from each other 
horizontally? 

B 

B 

B 

Y 

B 

B 

B 


fl 

O 

T 

Are adjacent characters uniformly spaced from each other horizontally across 
entire page? 

B 

B 

B 


B 

B 



B 

H 

Is the leftmost column of characters uniformly aligned on the left margin? 

D 

B 

B 

D 

D 

B 



fl 

■ 

Are the 132 columns of characters uniformly aligned one under the other down 
entire page? 

B 

B 

B 

B 

B 

B 



fl 

R 

Is spacing between lines of characters even/proper down entire page? 

D 

B 

B 

B 

B 

B 



B 


Are 132 characters printed in each line? 

fl 

B 

B 

B 

B 

B 



B 



ACTIONS 

1 SEQUENCE 

Print quality checks OK. Perform remaining printer checks, sheet 4 of 
this DDLT. 

X 


B 

B 

B 



1 

B 

fl 

Check/adjust forms density control lever (see paper loading procedure 1MP3), 

- 


B 

B 

B 



1 

1 


Check for warn out ribbon and replace if necessary (see ribbon changing/ 
loading procedure IMP4). 

B 



B 

B 



2 

2 


Check format tape for correct punching or for worn format tape; replace if 
necessary (procedure IMPS). 

B 



B 

1 



- 

B 


Check/adjust printhead alignment with platen (procedure IMP15); replace 
printhead assembly if necessary (procedure IMPl7). 

B 



B 

1 



B 

B 


Check/adjust ribbon tracking (procedure IMP15). 

- 

- 


B 

B 

- 


D 

□ 


Check/adjust drive belts for clutch and printhead (procedure IMPl5); replace 
if necessary (procedure IMPl7). 

_ 

3 


B 

I 

1 


B 

B 


Check/adjust code disc assembly (procedure IMP15); replace parts if 
necessary (procedure IMPl7). 




B 

I 

2 


B 

B 


Check/adjust line start and character start synchronization (procedure IMPl6); 
replace parts as necessary (procedure IMPl7). 


2 


B 

1 


3 

B 

B 


Check/adjust format reader and paper motion system (procedure IMP15); 
replace parts as necessary (procedure IMP17). 


1 

2 

B 

1 

il 

1 

fl 

B 


Check/adjust dashpot to prevent printhead assembly rebounding on returning 
home (procedure 1MP15): replace worn out parts as necessary 
(procedure IMPl7). 




1 

1 

1 



1 


Check/adjust end-of-line switch (procedure IMP15), replace parts as 
necessary (procedure IMPl7). 


1 

1 

B 

B 

B 

B 

B 

B 


See detailed field service manual and parts manual (see preface) and check/ 
adjust/replace until fault is found (procedure IMP15, 16, and 17). 


B 

B 

B 

fl 

B 

B 


B 

1 

Call for assistance. 


B 

B 

B 

fl 

B 

B 

B 

B 


Note: After completing any repairs or maintenance, verify that the printer 
is operational by activating TEST PRINT. 


B 

fl 

fl 

fl 

B 

B 

fl 

fl 

IB 
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TABLE IMPl. DDLT FOR IMPACT PRINTER (SHEET 4 OF 4) 


PRINTER/CRT INTERFACE CHECKS 


ASSUME 

Power is on at the printer and all printer switch operations (including TEST PRINT) check OK per preceding sheets of 
this table. Printer input/output cable connected either to keyboard display PERIPHERAL CONNECTOR and keyboard 
display terminal is operational. 


I SITUATIONS 



Do the impact printer test portion of procedure TS6 from the step where the START/STOP switch is 
pressed to light the switch indicator up to the end of the impact printer test. Assure that keyboard 
switches are set per beginning of printer checkout steps and that rear panel TEST/NORMAL switch 
of display Is in TEST position. After these test steps, use keyboard REPEAT and character key to 
print several print lines (132 characters a line). Does printer perform all checks properly? 


Caution: Do not allow a printer to continuously print adjacent columns for more than 5 minutes 
maximum at a time or solenoid assemblies will overheat and be damaged. 



SEQUENCE 


Printer works OK. Return to table TSl. 


Check input/output cable at printer and at other end. 


Open logic chassis panel (procedure IMP6) and observe for proper printed circuit board seating 
in the printer logic rack (especially check RS-232 interface board). 

Observe for proper connections from printer logic module to input/output connector. 

Remove RS-232 interface board (procedure IMP7), and check that all switches/jumpers are 
properly set for this subsystem (procedure IMPS). Reinstall RS-232 interface board 
(procedure IMP7). 


Replace RS-232 interface board (procedure IMP7) with a new board making sure new board 
has proper switch/jump settings for this subsystem (procedure IMPS). 


Replace common controller board (procedure IMP7). 


See detailed field service manual and parts manual (see preface) and check/adjust/replace 
until fault found (procedure IMP15, 16, and 17). 

Replace LSI equivalent board (procedure IMP7). 

Call for assistance. 

Note: After completing any repairs or maintenance, verify that the subsystem is 
operational by rerunning test mode. 
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IMPACT PRINTER CORRECTIVE MAINTENANCE PROCEDURES - GENERAL 


The following pages identify procedures referenced either from table IMPl, DDLT 
for Impact Printer, or elsewhere within this manual. In addition, other procedures 
which may serve useful are identified. This impact printer has two companion 
manuals (see preface), which cover the detailed remove/replace procedures, adjust 
ments, and all parts data identification. Whenever such procedures are identified 
on the following pages, a reference appears to send the reader to the proper proce¬ 
dural details in the companion field service manual. 


For the IMP, information provided in this hardware maintenance manual, plus 
detailed data in the companion field service and parts manuals, allows troubleshooting 
down to a very detailed level. This is in keeping with the policy of being able to 
perform detailed troubleshooting and repair at the customer site for medium and large 
printer equipments. This philosophy differs with the modular repair level approach 
used for small, lightweight printers such as the NIP. 


Generally, it is at the discretion of the customer engineer making a service call to 
decide at which level adjustments or remove and replace procedures should be done 
for the best overall results at any particular site. This decision must take into 
consideration the availability of possible required spare parts, and availability/type 
of test equipment and tools which are required for different level adjustment/replace- 
ment procedures. 


The two companion manuals support maintenance down to the level of internal clutch 
parts, PC board components, and complex adjustments which require special tools/ 
talents. The maintenance philosophy of this hardware maintenance manual is to 
limit the detailed level of maintenance for a printer when used as a peripheral device 
wi 1-h a display terminal. On the site, this means maintaining certain areas of the 
printer at a higher level than may be possible by using all information available in 
the manuals. Specifically, these limitations are defined as follows. 
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• Do not break the printhead assembly down to the solenoid level, etc,, 
nor attempt to adjust extension of the stylus pins (print wire ends). This 
means do not loosen solenoid assemblies to adjust their armature position 
on the stylus pins. Rather, remove/replace the entire printhead assembly 
(procedure IMP7). 


• On the hammer driver circuit board, replace fuses only (procedure IMP12), 
otherwise replace the whole board (procedure IMP9). 


• Repair any of the four logic boards in the logic chassis only by replacing 
them at the board level (procedure IMP9) except for on-board fuses 
(procedure IMP!2). 


• Any/all light sensors should be replaced only at their board level (see 
procedures IMPIOand IMPII). 


Procedura IMP1 - Turning On Impact Printer Power 

To turn power on the impact printer, perform the following: 

1) Verify ac power cord connected to proper power from site outlet. 

2) Verify paper forms installed/ali^ed (procedure IMPS). 

3) Verify ribbon installed (procedure IMP4), 

4) Verify format tape installed (procedure IMP5). 
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5) Press ON/OFF switch to ON (switch illuminates when power is on). 


6) Press START/STOP switch to START (switch illuminates when In start 
condition) to place printer online. If offline condition is desired for 
testing, leave this switch in stop condition (not illuminated). 


If desirable to check printer operating capability, place START/STOP switch to 
STOP (not illuminated) and proceed as follows (if a fault should occur, start 
troubleshooting at table IMP!, DDLT for Impact Printer): 


1) Press FORM FEED switch and observe that forms advance one page (as 
determined by a page sentinel on the format tape channel one). 


NOTE 

FORM FEED is inoperable when printer is in on¬ 
line condition (START/STOP switch illuminated). 
Also, do not activate F O RM FEED switch with 
the format reader tape off or read er mechanism 
open because that causes a forms runaway condi¬ 
tion (constant paper feeding). To stop such a 
runaway condition, press ON/OFF switch to 
OFF (extinguished), close the format reader on 
a format tape (procedure IMPS), and turn power 
switch to ON (lit) again. 


2) Press TEST PRINT switch (illuminated) and observe the Impact Printer 
TEST PRINT Pattern, shown In figure TS5, prints. Press TEST PRINT 
switch again to stop this test (switch extinguished). 


NOTE 

TEST PRINT switch is operable only when printer 
is not online (START/STOP switch extinguished), 
the front cover interlock switch is closed, and 
when no power supply faults exist. If paper forms 
should run out, TEST PRINT will still operate. 
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Procedure IMP2 - Turning Off Impect Printer Power 


To turn off printer power, perform the following: 

1) Press ON/OFF switch on front panel to off — It should extinguish. 

2) If desired to remove all power applied to printer cabinet (such as for 
moving power supply components or just to be doubly safe when working 
inside cabinet), disconnect ac power cord from site outlet. 


Procedure IMPS - Installing/Aligning Paper Forms in Impact Printer 

To install/align paper forms In the impact printer, use the following procedure. 

Select paper forms from those recommended under the heading Impact Printer Forms 
at the end of this procedure. 

1) Turn printer power off (ON/OFF switch), lift front access panel slightly, 
slide it to front of printer cabinet, and lower access panel carefully to 
Its open hanging position at front of cabinet. 

2) Place stack of fanfold forms behind printer, directly below forms feed slot. 

3) Insert top form into forms feed slot under tension bars (figure IMP1) and 
continue to slide form in until it is visible at front of printer. 

4) Stand at front of printer and open left tractor flap. Position form on left 
tractor feed pins and close tractor flap. 

5) Replace front access panel. Using the column guide on panel for forms 
position reference, slide left tractor for desired left margin on paper 
(tractors have fairly stiff friction clamps which require firm pressure to 
release). 

6) Open right tractor flap, slide right tractor as necessary to left or right 
so tractor feed pins fit in right side feed holes of taut, non-skewed paper 
form, and close right tractor flap. 

7) Set Forms Density Control lever according to forms thickness. Move lever 
toward rear of cabinet for thicker, multiple-part forms and toward front 

for thin forms. After starting printing, adjust this lever for best print quality. 

8) Turn printer on and activate FORM FEED switch to position format tape 
reader at top of forms position. 
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9) While pressing Clutch Retractor Lever, use Forms Positioning Knob to 
advance form to intended first line of print (directly under printhead's 
present position). 

10) Release Clutch Retractor Lever. Forms should be ready for printing. 


Impact Printer Forms 

Impact printers use fanfolded forms that have sprocket drive holes along each side. 
For best print quality and printer operation, the forms and ribbons used in impact 
printers should meet the following general requirements. 


The printer will handle standard continuous forms paper with feed holes on each edge, 
with or without marginal perforations. 


The forms may be from 4 to 16.75 in (101.6 to 425 mm) in width including margins, 
and 3.5 to 18 in (88.9 to 457 mm) long from fold to fold. When using the output 
paper basket, the forms length is limited to 11 in (279 mm) from fold to fold. 


The forms must have sprocket holes punched along both margins 0.25 ±0.03 in (6.35 
±0.76 mm) from the paper edge to the hole center lines. The distance between hole 
centerlines must be 0.50 ±0.005 in (12.7 ±0.13 mm) nonaccumulative, and the 
diameter of the holes should be 0.156 ±0.010 in (3.9 to 0.25 mm). Multiple-part 
forms must be suitably fastened with nonmetallic fasteners. The following list 
specifies the recommended forms in terms of parts and weights. 


Parts 

V/hite Sulphite Bond Paper 

Carbon Paper 

1 

15 pound continuous bond (56 g/m^) 


1 

24 pound continuous bond (90 g/m ^) 


2 and 3 

12 pound continuous bond (45 g/m^) 

8 pound (14 g/m^) 

2 and 3 

15 pound continuous bond (56 g/m^) 

8 pound (19 g/m^) 

4 and 5 

12 pound continuous bond (45 g/m^) 

6 pound (14 g/m^) 


f 
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Procedure IMP4 — Instelling Ribbon in Impoct Printer 

This procedure describes the various operations required for installing ribbon in the 
impact printer. Use ribbon and ribbon materials as specified under the heading 
impact Printer Ribbon Materials at the end of this procedure. 

If the replacement ribbon for the printer comes supplied on a single spool, unload 
used ribbon from one spool for reuse as follows: 

1) Press power ON/OFF switch to OFF and open front access panel. 

2) Remove ribbon (on spools) from ribbon path in printer (figure IMP2). 

3) Place spool with most ribbon on right ribbon mandrel (figure IMP2). 

4) Place other spool on stationary rewind mandrel located just behind right 
ribbon mandrel. 

5) Turn printer on. 

6) When ribbon stops turning, remove both spools, pull ribbon leader from 
empty spool, and use empty spool for spool loading procedure which 
fol lows. 

If the replacement ribbon for the printer comes supplied on a single spool, load it 
on an empty spool (unload/emptied per preceding steps) for the required second 
spool as follows: 

1) Route ribbon from full spool onto empty spool as shown in figure IMP3. 
Wrap ribbon leader over one of arrow-shaped holding clamps on empty 
spool hub and pull ribbon back into point of arrow of clamp until solidly 
hooked. Do not pull so hard that clamp at hub bends up. A minimum of 
6 in (152.4 mm) of ribbon must exist between point of attachment and 
reversing eyelet which is imbedded in ribbon end. This is to allow act¬ 
uating reversing lever next to right mandrel when ribbon is fully unwound 
from right spool. 

2) Wind 5 to 6 turns of ribbon onto empty spool. Ribbon is ready for loading 
in printer. 


6D-10 


62957400 A 



To load a ribbon that is already on two spools, refer to figure IMP2 and perform the 
following: 

1) Place full spool on left ribbon mandrel. 

2) Route ribbon around guide rollers making sure it passes through slot in 
ribbon-reversing sense lever. 

3) Route ribbon between ribbon guide and printhead and around front guide 
roller on printhead. 

4) Route ribbon behind rear guide roller on printhead and then all the way 
right to behind far guide roller. 

5) Route ribbon in front of next guide, through slot in ribbon-reversing 
sense lever, and behind last guide roller. 

6) Place empty spool on right ribbon mandrel. 

7) Slide printhead all the way to right and allow it to spring back. This 
should route ribbon beneath tip of clamp on printhead and ribbon should 
now be ready for printing. 


Impact Printer Ribbon Materials 


The ribbon used in this impact printer is 0.5 in (12.7 mm) wide by 66 feet (20 m) long 
and runs on an angle across the printing area in order to print on the full width of the 
ribbon. The ribbon must have an eyelet located at least 6 in (152 mm) from each end 
for automatic ribbon reversal. Nylon or silk ribbons only must be used. A single 
spool ribbon must be attached to an empty spool before installation in the printer. 

The following are recommended ribbon materials: 

Item 


Ribbon and Spools 
Empty Ribbon Spool 
Cleaning Solvent 


CPC Part Number 

95371700 

76616500 

Any standard commerical type, 
i.e.. Brief, Formula 409, etc. 
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Procedure IMP5 - Instelling Formet Tepe in impact Printer 

This procedure describes installing the required format tape in the impact printer. 
Without a format tape in place, printer use will result in a forms runaway condition 
(no control over forms advance). Use format tape and material as specified under 
the heading Impact Printer Format Tape Materials at the end of this procedure. 

1) Press power ON/OFF switch to OFF. 

2) Remove format reader housing by pulling it, bottom first, away from 
printer from left side. 

3) Lift brush block tension lever. 

4) Thread format tape loop between brush block and drive sprocket making 
sure that channel 1 is at the inside (see figure IMP4 and IMPS). Be 
certain that tape holes fit neatly over drive sprocket pins. 

5) Route the remaining loop of format tape using either path A or path B as 
shown in figure IMP4 depending on tape length. Use path B when tension 
arm cannot take up all slack with tape in path A, or if tension arm is so 
extended as to touch housing when tape is in path A. 

6) Lower brush block tension lever. 

7) Replace format reader housing by pressing it, top first, over framework of 
format reader from left side. Format tape should be ready for operation. 


Impact Printer Format Tape Materials 


The format tape used in this impact printer is a standard 1 in (25.4 mm) wide tape 
with sprocket holes on 0.1 in (2,54 mm) centers (figure IMP5). The standard format 
tape (CDC Part No. 76621000) comes with channel 3 (line feed) already punched. 
Channel 1 should be punched to correspond to the top of forms positions. Channel 2 
may be punched at any vertical tab desired. The format tape may be any length 
from 5.5 to 12.5 in (139.7 to 317.5 mm). 

The person servicing the customer site is not normally required to supply format tapes 
to the customer. If a person wishes, properly punched spare format tapes may be 
brought to the site for test purposes. If, however, tape must be punched at the site, 
a special Format Tape Punch (CDC Part No. 76657900) must be used along with 
adhesive Format Tape Splice (CDC Part No. 76628200). The proper use of these 
items is fully described in the companion field service manual for the impact printer 
(see preface). The customer may purchase and have on site whatever format tape 
and punching/splicing equipment/materials are necessary. 
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Procedure IMPS - Opeeiug/Renoweg luipect Prieter Cebieet 

To gain access to Interior parts/assemblies of the Impact printer, open/remove the 
cabinet as described by the following procedures. 

Open/remove the front access panel (to gain access to entire ribbon path and line 
start circuit board) as follows: 

1) Raise front edge of access panel slightly up, carefully slide it toward 
front of printer until the two retaining tangs (one at the far back on each 
end of access panel) are fully forward in their slots in upper cabinet, and 
gently lower access panel until it hangs at front of printer cabinet. 

2) Remove panel from cabinet (if desired; for example, in preparation for 
removing entire cabinet) by lifting panel up again, swinging left side 
toward back as far as comfortable without jamming it, moving right side 

of panel toward front and lifting it so right tang lifts out from under cabinet 
top, and moving entire panel toward the right and front so it lifts off cabinet. 

Open the rear logic chassis panel (to gain access to back interior of cabinet including 
logic chassis, input/output connector, driver board, tractor assembly locks/connector, 
etc.) as follows: 

1) Loosen the four twist-lock fasteners located along top and side of backpanel 
(which covers entire back of printer cabinet), one quarter turn counter¬ 
clockwise. 

2) Carefully tilt top of panel back and lower it so it hangs on its retaining 
chain. 


WARNING 


Interior of cabinet has hazardous voltage. 
Exercise extreme caution if power is left on or 
turn power off and disconnect ac power cord from 
site outlet. 


Remove the entire upper cabinet (to gain access to front interior of cabinet including 
drive motor, clutch, drive belt, character start assembly, code disc, pulley 
assembly, etc.) as follows: 

1) Open rear logic chassis panel by preceding two stejss. 

2) Disconnect tractor assembly cable connector on logic chassis 
backplane board (figure IMPIO). 
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3) Release tractor assembly by reaching into upper left and right corners of 
rear panel opening, pressing the two tractor assembly locks, and lifting 
tractor assembly off. Set tractor assembly aside in a safe place. 


4) Grasp upper cabinet firmly on each side and lift straight up to release 
it from its spring-loaded fasteners. Carefully continue raising cabinet 
until it clears interior parts and set it aside in a safe place. 


Replace any/all of the items removed in this procedure by reversing the steps which 
removed them. 


Procedure IMP7 - Removing/Replecing Logic Chessis PC Boerds 

To remove PC boards from the logic chassis, perform the following: 

1) Press power ON/OFF switch to OFF. 

2) Open rear logic chassis panel (procedure IMP6). 

3) Release friction clamp arms holding board (figure IMP6) in place. 

4) Withdraw board from card cage. 

To replace PC boards in the logic chassis, perform the following: 

5) Press power ON/OFF switch to OFF. 

6) If board contains switches and/or jumpers, check the settings/placements 
(figure IMP7) per terminal subsystem requirements. 

7) Place board in correct logication (figure IMP6) and carefully slide board 
in track until board touches connector sockets at back. 

8) Carefully draw board into connector sockets by evenly and firmly locking 
both friction clamps. 
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Procedure IMPS - Checking/Setting Internel Switches and Junipers 

To check/set internal switches and jumpers for the impact printer, proceed as follows: 

1) Open rear logic chassis panel (procedure IMP6). 

2) Remove RS-232-C interface board 1A04 (procedure IMP7). 

3) Verify that all switches and jumpers (figure IMP7) conform to the interface 
configuration required for correct operation with the keyboard display 
logic (refer to impact printer installation procedures in associated Operators 
Guide/Reference Manual; see preface). 

4) Replace RS-232-C interface board In slot 1A04 (procedure IMP7). 


Procedure IMPS — Removing/Replscing Driver PC Boerd' 

To remove the drive PC board 2A01 (figure IMP15), perform the following: 

1) Press power ON/OFF switch to OFF. 

2) Open rear logic chassis panel (procedure IMP6). 

NOTE 

Before replacing a suspected faulty driver board, 
inspect the four solenoid fuses on the board 
(procedure IMP 12). If rep lacing a faulty fuse 
solves the problem, do not proceed with replacing 
the driver board. 

3) Reach in through rear panel accessway and remove the two screws from 
printhead ribbon-cable retainer at lower center of driver board. 

4) Carefully pull each of the four connectors from driver board (these are 
2J01, 2J02, 2J03, and 2J04 as shown on figure IMPS) being careful to 
note/mark which is top/bottom of each connector so proper reconnection 
is possible. 

5) Using a short stubby screwdriver, remove four screws located along bottom 
of driver board and lift driver board out of cabinet through rear panel 
accessway. 

To replace the hammer driver board, perform the preceding removal steps in reverse 
order. 
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Procedure IMP10 — Removing/Replecing Line Stert PC Beerd 

To remove the line start PC board 3A01 (figure IMP15), perform the following: 

1) Press power ON/OFF switch to OFF. 

2) Open front access panel (procedure IMP6). 

3) Slide printhead halfway toward right and block it with some nonmetallic 
object between printhead and left chassis endplate (a thin, hardcover 
book may be placed, binding down, between printhead guide rods and 
between printhead and left endplate). 

4) Reach down under left end of printhead guide rods and disconnect connector 
3J02 from line start board (figure IMP10). 

5) Using a short stubby screwdriver, remove both screws located diagonally 
in middle of line start board and lift board out. 

To replace the line start PC board, perform the preceding removal steps in reverse 
order. 


Procedure IMPII - Removing/Replacing Character Start PC Board 

To remove the character start PC board 3A02 (figure IMP15), perform the following: 

1) Press power ON/OFF switch to OFF. 

2) Remove entire upper cabinet (procedure IMP6). 

3) Disconnect connector 3J04 from character start board (figure IMPIO). 

4) Remove both screws located diagonally in middle of character start board 
and carefully remove board away from code disc assembly. 

To replace the character start board, perform the preceding removal steps in reverse 
order. 
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Procadure IMP12 - Clieck/Replace Fuses 


Fuses are located in three different functional areas within the impact printer. These 
locations are: hammer driver board 2A01, power supply board 1A01 in the logic 
chassis, and (for 50-Hz units only) in each of the four secondary outputs from power 
transformer 2T01. 

Check/replace hammer driver board fuse(s) as follows: 

1) Press power ON/OFF switch to OFF. 

2) Open rear logic chassis panel (procedure IMP6). 

3) Carefully observe suspect fuse (figure IMPS) and replace with n new 
fuse if burned out. 

Check/replace power supply board fuse(s) as follows: 

1) Press power ON/OFF to OFF. 

2) Open rear logic chassis panel (procedure IMP6). 

3) Observe fuses (figure 1MP9). Replace if burned out. 

Check/replace each fuse in the secondary of 2T01 (figure IMP15) in a 50-Hz unit 
as follows: 

1) Press power ON/OFF to OFF. 

2) Remove entire upper cabinet (procedure IMP6). 

3) Observe fuses (figure IMP10). Replace if burned out. Identification 
for these power transformer fuses is as follows: 

Top fuse (2F01): 10 A (+28 V dc) 

Second fuse down (2F02): 6.25 A (+13 V dc) 

Third fuse down (2F03): 1 A (+16 V dc) 

Bottom fuse (2F04): 1 A (+24 V dc) 
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Procedure IMP13 — Removing/Replecing Internel Cobles 


To remove any coble with the printer, on either or both ends, proceed os fallows: 

1) Press power ON/OFF switch to OFF. 

2) Refer to internal coble/connector diagrams (figures IMP!!, 12, 13, and 
14) for cable general location/routing. See figures IMPll and IMP16 for 
chassis connector locations. 


WARNING 


For any cable/wiring on the primary side of the 
power transformer (2T01), the input power cord 
must be disconnected from the site power outlet. 

Also, whenever working near any portion of 
input power, whether input Iines or various 
terminal blocks/pins, the power cord must be 
disconnected, it is good practice to always 
disconnect the input power cord when doing any 
remove/replace work inside the p r i n te r. The 
exception to this may be removing the slide-out 
logic chassis circuit cards or other s i m i I a r I y 
simple procedures which may require only the 
ON/OFF switch set to OFF. If in doubt, 
always disconnect the input power cord from the 
site outlet. 

3) Open cabinet as required to gain access to cable (procedure IMP6). 

4) While carefully noting pin orientation/location to enable proper recon¬ 
nection (mark/tag if required), carefully disconnect desired cable. 

5) Remove any/all cable ties which may hold cable in place. Make it a 
point to remember where such ties were placed for proper retying later. 

6) Carefully work entire length of cable (and attached connectors) free 
from its route and out of printer. 
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Replace any cable within the printer as follows: 

7) Verify having correct cable (see impact printer parts manual identified 
in preface of this manual). 

8) Carefully work cable (and attached connectors) into its proper place (see 
impact printer parts manual and field service manual, both identified in 
preface of this manual). 

9) Secure as required with cable ties. 

10) Carefully reconnect connections properly. 

11) Close cabinet and/or apply power (procedure IMPl) as desired. 


Procedure IMPId - Checking Internel Cobles 

To check internal cables, perform the following: 

1) Open cabinet as required (procedure IMP6) to access cable. 

2) Visually inspect connections. If loose or open, secure, and if using 
this procedure from a DDLT, return to the DDLT and check results before 
proceeding with following steps of this procedure. 

3) Disconnect cable connections from both ends of suspected wire(s) 
(procedure IMP13, steps 1 through 4). 

4) Carefully inspect connector pins on both ends for possible damage. If 
damaged pin(s) found, replace pin(s), connector in which pin(s) reside, 
or entire cable (procedure IMP13, steps 4 through 11) — whichever 
best meets existing spares availability and immediate customer needs. 
Refer to the impact printer parts manual (see preface) for all parts 
identification. 

5) Using the interconnection diagrams provided in the impact printer field 
service manual (see preface), do a pin-to-pin continuity check with an 
ohmmeter or continuity-checking idiot-light. 

6) If open wire(s) found, repair if possible/desired (solder loose connection 
at connector or replace broken wire in bundle) or replace faulty cable 
with a new one (procedure IMPl3, steps 4 through 11). 
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Procedure IMP15 - Mechenicel Checks/Adjustments i 

A variety of detailed mechanicxil checks and adjustments may be performed on the 
impact printer at the customer site. The field service manual (see preface) 

contains the procedures for such tasks in its Maintenance section. The procedures 
provided there, which meet the maintenance philosophy for the printer as part of 
the terminal subsystem, are as follows: 

• Belt Tension 

• Clutch Assembly 

• Ribbon Tracking 

• Printhead (except printwire ends adjustment) 

• Code Disc Assembly 

• Paper Motion System 

• Format Reader Brush 

• Dashpot 

• Ribbon Reversing Switch 

• Out of Paper Switch 

• Clamp Lever (tractor) 

• End of Line Switch 

When it appears necessary to perform any of these checks/adjustments, do so using 
the tools and materials specified in the procedures and listed at the beginning of 
the Maintenance section in the field service manual. 


Procedure IMP16 - Electricel Checks/Adjustments 


A few electrical checks and adjustments may be performed on the impact 
printer at the customer site. The field service manual (see preface) contains the 
procedures for such tasks in the Maintenance section. When it appears necessary to 
perform any of these checks/adjustments, do so using the tools and materials specified 
in the procedures (and listed at the beginning of the Maintenance section in the field 
service manual). The electrical check/adjustment procedures provided there, which 
meet the maintenance philosophy for the printer as part of a terminal subsystem, are 
as follows: 

• +5-V dc Output Voltage Adjustment 

• Line Start and Character Start Synchronization (oscilloscope required) 

• Character Firing Time and Width Adjustment (oscilloscope required) 
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Procedure IMP17 - Parts Replacement 


The field service manual (see preface) contains the procedures for replacing many 
subassembly parts within the impact printer. These are in addition to the remove/ 
replace procedures given preceding in this section. A list of these parts replacement 
procedures follows. When it appears necessary to perform any of these replacements, 
do so using the tools and materials specified in the procedures (and listed at the 
beginning of the Maintenance section in the field service manual). The replacement 
procedures provided there, which meet the maintenance philosophy for the printer as 
part of a terminal subsystem, are as follows: 

CAUTION 


When removing/replacing any assembly/part, 
always, as aminimum, press power ON/OFF 
switch to OFF. This prevents mechanism motion 
and also prevents e I e ct r i ca I arcing when dis¬ 
connecting circuits. If working near or replacing/ 
disconnecting any input power circuits, a I wa ys 
disconnect the input power cord from the site 
power outlet. It is good practice to always dis¬ 
connect the input power cord whenever working 
on any of the circuits within the printer. 






Drive Motor 

Intermediate Pul ley Assembly 
Clutch Drive Mechanism 
Right Ribbon Mechanism 
Support Shaft Assembly 
Dashpot Assembly 

Printhead Disassembly (removal part only, disassembly not recommended 
at customer site) 

Code Disc Pulley Assembly 

Left Ribbon Assembly 

Paper Motion System 

Format Reader Brush 
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t Format Reader Brush Block 

• Format Reader Disassembly 

• Platen Removal 

• Cooling Fan Assembly 

To replace items not included either in the preceding list or in the preceding 
procedures in this section (ON/OFF circuit breaker switch^ power transformer, 
various backplane components, etc.) refer to the impact printer parts manual (see 
preface) for parts identification and disassembly/assembly drawings. Use the tools 
and materials specified at the beginning of the Maintenance section in the field 
service manual (see preface) and proceed to disassemble (remove) and replace the 
necessary item according to the parts drawings. 
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-TRACTOR FLAPS 


FORMS 

POSITIONING 

KNOB 


FRONT 

ACCESS 

PANEL 



NOTE: FOR SIN OLE-PART FORMS USE ONLY THE TWO 
CENTER TENSION BARS. SWING THE OUTER TWO TENSION 
BARS UP AWAY FROM THE FORMS. FOR MU LT I P LE-PART 
FORMS, ALL FOUR TENSION BARS ARE NORMALLY USED. 
FOR NARROW FORMS, ANY TENSION BAR NOT COVERING 
THE FORM WITH AT LEAST HALF OF ITS WIDTH SHOULD BE 
LIFTED. IF FORMS TEAR AT THE SPROCKET HOLES, 
TENSION BAR SHOULD BE LIFTED UNTIL THE TEARING IS 
ELIMINATED. 



Figure IMPl. Forms Installing/Aligning in Impact Printer 
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Figure IMP2. Ribbon Path in Impact Printer 
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Figure IMP3. Ribbon Positioning on Spools 
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Figure IMP4. Formaf Tape Path in Impact Printer 



Figure IMPS. Format Tape Characteristics 
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NOTES: 

1) TO USE THE PRINTER ON OTHER BAUD RATES THAN SHOWN ABOVE, THE FOLLOWING FORMULA CAN BE USED 

LOAD VALUE ^-SG- I _*_ \ 

IN decimal \ 32(BAUD RATE)A/ 

WHERE* 

A* I X IO'®FOR SWITCH 2-5 CLOSED AND 2-6 OPEN 
A*0.25 X IO~>OR SWITCH 2-6 CLOSED AND 2-5 OPEN 
THE LOAD VALUE IN DECIMAL MUST THEN BE CONVERTED INTO BINARY. 

THEN, THAT VALUE IS LOADED INTO THE SWITCHES. 

2) SWITCHES 2-5 AND 2-6 CAN NEVER BE CLOSED OR OPEN AT THE SAME TIME. 

IF EITHER OF THESE OCCURS, EITHER A WRONG FREQUENCY OR NO FREQUENCY 
IS SUPPLIED TO THE BAUD RATE SELECTOR. 

02290-1 


Figure IMP7. Internal Switches and Jumpers (RS-232-C Interface Board) 
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F2 3A 

(SOLENOIDS 2 AND 3) 


FI 3A 

(CLUTCH AND SOLENOID I) 


F3 3A 

(SOLENOIDS 4 AND 5) 


F4 3 A 

(SOLENOIDS 6 AND7) 


NOTE: SOLENOID 1 CORRESPONDS TO FIRST (OR TOP) LINE 
OF DOTS FOR EACH CHARACTER, SOLENOID 2 IS THE SECOND, 
SOLENOID 3 THE THIRD ETC., WITH SOLENOID 7 DRIVING THE 
SEVENTH LINE OF DOTS (BOTTOM). 


Figure IMPS. Solenoid Driver Board with Fuse Identification 










Figure IMP9. Power Supply Board with Fuse Identification 
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Figure IMP10. Impact Printer Major Assemblies 
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Figure IMP12. 60-Hz AC Distribution 
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This section contains a genealogy chart, parts data, and spare parts data for the 
display terminal equipment. 


GENEALOGY CHART 


The genealogy chart for the display terminal equipment provides equipment configu¬ 
ration information for the various display terminals available in this series. The chart 
also identifies the subassemblies required to assemble the various terminals. 


PARTS DATA 

Assembly drawings and related parts lists clarify the appearance and the location of 
each part for only the display terminal equipment. For similar information on the 
nonimpact and impact printers, refer to their respective hardware maintenance and 
parts identification manuals (see preface). 

Parts data shown in the genealogy chart for the display terminal appears in this 
section in the following order: 


• Terminal top-level assembly 

• Power supply 

• Logic module 

• Rear panel 

• Keyboard 

• Video display 
e Front panel 

• Monitor rear panel cable 

Use the assembly drawings and parts lists to identify parts of the terminal in the 
following manner. First, locate the assembly drawing showing the part and identifying 
it with a Find Number (circled number). Then, use the Find Number to find the 
description and eight-digit part number of the part on the parts list associated with 
the assembly drawing. Table 7-1 explains the column headings found on the computer¬ 
generated Assembly Parts List. 
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TABLE 7-1. EXPLANATION OF COLUMN HEADINGS ON ASSEMBLY PARTS LISTS 


COLUMN HEADING 

EXPLANATION 

FIND NO. 

Identifies an electrical or mechanical part on an assembly drawing. If more than 
one listing appears for a find number, refer to LI, WK IN, and WK OUT. 

LI (Line Item) 

Gives a chronological or historical record of the addition of a new part to a find 
number. For example, 01 indicates that the part was the first one used, and 02 
iixlicates the second, etc. See also WK IN and WK OUT. 

PART NUMBER 

Gives the Control Data Corporation part identification. Use this number when 
ordering replacements. 

CD (Check Digit) 

Gives the information-control system a means of cross-checking the correctness 
of a part number. 

QUANTITY 

Lists the total number of a part required to complete an assembly. The vertical 
line near the center of the column acts as a decimal point. Numbers to the 
left of the line are whole number?. Those to the right of the line are tenths, 
hundredths, and thousandths. 

U/M (Unit of Measure) 

Indicates how the information-control system counts or supplies a part. 

PART DESCRIPTION 

Describes the physical appearance, type, or name of a part. 

MC (Material Code) 

Supplies additional descriptive data to the information-control system. 

YLD (Yield) 

A 2-digit number that irdicates the usable portion of any quantity of parts 
expressed as a percentage. 

ECO NO. IN 

Engineering Change Order that adds a new part to an assembly. See also WK IN. 

ECO NO. OUT 

Engineering Change Order that deletes a part from an assembly. See also WK OUT. 

S/N (Serial Number) 

Used to specify an ECO's effectivity by serial number. 

WK IN (Week In) 

Lists the date when manufacturing begins using a new part and when it is available 
for parts replacement. For example, 7222 means a part is available as of the 22nd 
week of 1972, 

WK OUT ^Veek Out) 

Lists the date when manufacturing no longer uses a part in building an assembly. 

See also WK IN. Do not order a part after its week-out date. 


00643-2 


SPARE PARTS DATA 

Spare parl^ dafa includes only those ports of an equipment that have been approved 
for on-site replacement. Each equipment spare parts list is also a recommendation 
of parts to have on hand at the service centers for support of on-site maintenance. 
Each list includes parts at both the modular and discrete component level. 

This section supplies spare parts information for both the display terminal equipment 
and the nonimpact printer. For spare parts information for the impact printer, refer 
to the Parts Identification Manual for the impact printer (see preface). 
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AC/OC PWR INTERCONN OlAG 
LOGIC OIAG LIAT MOO I 
INTCONN DUG SIGNAL 
0050 TOTAL LINES 


62957400 A 
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BiJTLO APC 440 ASSEMBLY PARTS LIST 


OlV. 

A1SIMM.Y NUMWM j CD 

HV. 

DWG. 

OfKRtrTION 

MC 

STATUS 

0860 

I56305ni 13 

A 

0 

75? term rSC KYBO 50HZ 

N 

REL 


FIND NO 

LI 

FADT NIMMID | CD 

m| quantity 

U/M 

FART DIKUmON 

NIC 

001 

ri 

7149193710 

1 


PC 

^EZEi CRT 12 IN SmTELDEO 

P 

002 

01 

7149193018 

1 


PC 

HOOn terminal SHIELDED 

P 

003 

01 

7149193916 

! 


PC 

panel access 

D 

004 

01 

61407539 18 

J 


PC 

xfyttnm ASSY RoKfv ishiflo) 

N 

005 

01 

61402300|o 

1 


PC 

earlf assy XY8 f> internal 

A 

006 

01 

61402400 18 



PC 

CABlt 6857 DC PONfR 

A 

008 

01 

7l491R74l3 

1 



PC 

OASF term shielded 

P 

Oil 

01 

6140763319 



PC 

PANrt ASSY REAR SpM? 

A 

012 

0] 

61370905|4 



PC 

YIOfo display assy 

G 

013 

01 

6140744714 



PC 

RONFo SPtY ASSY 

A 

014 

01 

5190890213 



PC 

ALAPm audible lug EI6 2 

P 

015 

01 

71455801 ; 2 

? 


PC 

•tampope nale/eenale 6-40 stl 

P 

016 

01 

51858501l3 

3 


PC 

5CRFW 10X1/2 TYPE A HEX HD 

8 

01T 

01 

101?6403|4 

8 


PC 

•SHO NO,10 EXT TOOTH LX TYP A 

B 

018 


5l85»5?9i4 

P 

i 

1 

PC 

5CRFW self tapping 

B 

020 

01 

00860303 1 7 

6 


PC 

MSCo SEL8 -LKG hex ho P-37X3/P 

9 

021 

01 

00860311;0 

4 


PC 

'"SCr self LKG hex hD 6/33X3/8 

8 

02? 

01 

10125606 i3 

? 


PC 

WiBwrB FlT no,8 STL C? 

H 

023 

01 

6l391l0oi6 

? 


PC 

r-NO mIPE ASSY T.5 16G«* 

A 

024 

01 

10127153 14 

? 


PC 

SCRh nACw PH 1/4-70X1/2 CQSRC 

B 

025 

01 

51858503! 9 

5 

i_ ; 

PC 

SCRFu. 3/4L SZ IP HEX 

8 


PRINT DAT! 

PAGi 

PILf CHANGi NO. { 

17 - 29-74 

1 

10653-77 


STATUS DAT! 


12-15-76 


12-25-76 


WK IM WK OUT 



BuTLD APC 440 


ASSEMBLY PARTS LIST 


F«NT DATI 

FAGI 

Flit CHANGI NO. 

12-29-76 

2 

^ IO6S3-77 


DIV. 

ASStMtlV NUMDt* 1 CD 

MV. 

DWG. 

DtlCDIFTION 

MC 

STATUS 

STATUS DATI 

INO. MSF. 

Fill DATS 

0860 

15630501 13 

A 

(1 

75? term BSC KYBD SOH? 

N 

pel 

12-15-76 

— 

12-23-76 

tIfindno 


FAIT NUMMt 1 CB 

| m | quantity 

U/N 

FAIT DIICMFTION 

E 


ICO. NO. IN 1 ICO. NO. OUT 



026 

027 

026 

029 

030 

031 

032 

033 

034 

035 

036 

037 


038101 


039 

041 

063 

064 

066 

067 

068 

049 


95125301 ;2 
10125108 jo 

6630007217 
51805801 11 
10125603 |0 
10126400 ;0 

I 

10125103 11 
6140755211 
71491845 ,'5 
71487100 11 
71489000 j 1 
10125105|6 
10126401,8 
61407657:8 
0086030914 
61391106|9 
1012640216 
71491949!5 
71492174j9 
5l9l7054j2 
51917051 I 8 


LOC ttTE SEALAWT peo 

NUT ufK MCH 10-32 STL CP CP I 

GENraLOev CHAPT 

oUMppr, QUBPEP •3oOH SLP-STKG 

wASnrp FlT no.4 stl CP 

nO.4 EXT TOOTH L" TYP A 
^UT HE* nCH 4-40 STL CP OP ZP 

epoisit Panel assy noo i 
PANn blank* snitch .PLASTIC! 
SPACPP PWP SPLY NTS PLATE 
SUPPORT LOGIC NODULE 
NUT hE* mCH 6-32 STL CP OP ZP 
«SHP NO,6 EXT TOOTH LH TYP A 
LOGTr NOnULE *SSY 
**SCp hex PLN SLE-LKG 8-32X1/4 
GNO WIRE ASSY 4,5 1668 
WSHP NO,8 EXT tooth lx TYP A 
LABEI POWER INTEPCONN 
ground CLIP C»T 
•^AGHrT BAR 
AGMrT BAR 
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62957400 A 















Build arc aao 


ASSEMBLY PARTS LIST 


rWNT OATi 


STATUS DATS 


1 CMAWOS WO. 

10653-77 


0860 


15630501:3 


75? term pSC KYRO 56HZ 


REL 


1?-15-76 


12-23-76 


lisj QUAMTITY 


KO. NO. OUT 


050 

051 

05? 

053 

054 

055 

056 

057 


51917052 

51917053 

51004063 

16042739 

15010304 

62199500 

62200424 

62200946 


1 

1 

REP 

t 

REP 

REP 

REP 


»*4eMrT BAR 
MAOWT BAR 
AOMfclVe# AMBER 5 yW ELASTOMER 

beom oist correction 
emblem medium blue 
AC/ or PNR INTERCONN diag 
LOB lf OIA© LIAT MOO I 
IMTroNM OIAG SfBNAL 
0050 TOTAL LIMES 


62957400 A 
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bUXLU AHC 440 


ASSEMBLY PARTS LIST 


PRINT DATE 

PACE 

PILE CHANGE NO. 

12-27-76 

i 

10653-/7 


Af SIMKV NUMMR \ CD 


1^430^02 I 


75L 


term BSC KYBD W/CL 60>iZ 


12«15«76 



FIND NO 

LI 

PART NUMilR 

CD 

R8| QUANTITY 

U/M 

FART DfSCRtFTION 

MC 

YID 

I 

001 

01 

71452600 

1 

1 


PC 

HCZCL 121N CRT 

P 



002 

01 

71452800 

7 

1 


PC 

HOOOr terminal (GOLD 

P 



003 

01 

71452900 

5 

1 


PC 

panel# ACCESS (FlNlSHaGOLO) 

P 



004 

01 

41402100 

4 

1 


PC 

KEYROARO ASSY (80 KCY| 

N 



005 

01 

61402300 

0 

1 


PC 

CABLE ASSY KYRU INTENmAL 

A 



006 

01 

61402400 

8 

1 


PC 

CABLE ASSY DC P08ER 

A 



OOB 

01 

71491930 

5 

1 


PC 

BASE* TERMINAL (OOLO-fINISH) 

P 



9M 

01 

61407635 

4 



PC 

CABLE# INTENSITY 

A 



012 

01 

61370905 

4 



PC 

VIDEO DISPLAY ASSY 

G 




01 

61407447 

4 



PC 

P08ER SPLY ASSY 

A 



014 

01 

51908902 

i 

1 


PC 

1 

alarm audible lug F18 2 

P 



9^5 

01 

71455801 

2 

2 


1 

|PC 

STAnooFF MALE/FEMALE 4-40 STL 

P 



9^6 

01 

51858501 

3 

3 


PC 

SCREW 10X1/2 TYPE A HfcX HQ 

8 



917 

01 

10126403 

4 

8 


PC 

wSMR NO.10 ext tooth uf typ a 

8 



018 

01 

51858529 

4 

8 


PC 

SCREW self tapping 

8 



020 

01 

U086U303 

/ 

6 


PC 

hSCR SELF-LKG hex ho 6-32X3/8 

8 



021 

01 

U0860311 

0 

6 


PC 

MSCR SELF LKG HEX HO 6/32X3/8 

8 



022 

01 

10125606 

J 

2 


PC 

washer FLT no.8 STL CP 

a 



023 

01 

61391105 

6 

2 


PC 

GND WIRE ASSY 7.5 16GA 

A 



024 

01 

10127153 

4 

2 


PC 

SCRw mACH PH 1/4-20X1/2 CRSRC 

8 



025 

01 

51858503 

9 

5 


PC 

SCREW 3/4L SZ 10 HEX 

8 



(CO. NO. OUT 


ttUILL) ARC 440 


ASSEMBLY PARTS LIST 


PRINT DATI 

FAOi 

Fill CHANOI NO. 

12-27-76 

2 

10653-7 7 


ASSIMKV NUMMR | CD 


DISCRIPTION 


STATUS DAT( 




1S630502: 


m 


term BSC KYBD t>/CL 60H2 


i2«l5»76 


i2->2l-/to 


T 

FIND NO 

11 

PART NUMMR | CD 

m| QUANTITY 

U/M 

PART DiSCRIPTION 

MC 

YlD 

iCO. NO. IN 

ICO. NO. OUT 

S/N 

WK IN 

WK OUT 


026 

01 

95125301 |2 

AR 


oz 

LUC tITE SEALANT RED 

B 








027 

01 

10125108 jo 

4 


PC 

NUT HEX MCH 10-32 STL CP OR Z 

B 








028 

01 

66300072 i? 

REF 


PC 

GENEALOGY CHART 

0 








029 

01 

51805801 |l 

4 


PC 

BUNPFR# RUBBER •300H 6LF-STKG 

8 








930 

01 

10125603 jo 

2 


PC 

WASHER FlT no.4 STL CM 

8 








031 

01 

10126400 io 

4 


PC 

WSHR NO.4 EXT TOOTH LA TTP A 

8 








932 

01 

10125103|l 

2 


PC 

NUT HEX MCH 4-40 STL tP OR ZP 

8 








933 

01 

61407552 |l 

1 


PC 

front panel assy moo 1 

A 








934 

01 

71491845 is 

1 


PC 

PANEL blank# switch #HLA5TIC) 

P 








935 

01 

71487100 |l 



PC 

SPACER SPLT HTG PLATE 

P 








<<36 

01 

71489000 |l 

1 


PC 

SUPPORT LOGIC module 

P 








937 

01 

10125105 |'6| 



PC 

NUT HEX MCH 6-32 STL uP OR ZP 

8 








938 

01 

10126401jw 



PC 

WSHR N0.6 EXT TOOTH LK TYP A 

B 








939 

01 

61407656 ju 

1 


PC 

oc entry pnl assy 

A 








9^1 

01 

00860309 |4 

2 


PC 

MSCR hEX PLN SLF-LKG 6-32X1/4 

8 








943 

01 

61391104 |9 

1 


PC 

GNO WIRE ASSY 4.5 166a 

G 








944 

01 

10126402 16 



PC 

WSHR nO.8 ext tooth LK TYp A 

8 








995 

01 

71491949 jS 

1 


PC 

label power INTERCONN 

P 








047 

01 

71492174|9 

1 


PC 

GROUND CLIP CRT 

A 








948 

01 

51917054|2 

1 


PC 

MAGNET bar 

P 








049 

01 

5191705118 

1 



naonet bar 

P 
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ttUILU ARC 440 


ASSEMBLY PARTS LIST 


WmT DAW 

12-27-76 


n:'! I'MM'TM 

PAtT NWMMK ^ 

Q 

Mj QUAMTITV | U/M 

050 01 

51917052 

6 

1 

PC 

051 01 

51917053 

4 

1 

PC 

052 01 

51004063 

7 


100 PC 

053 01 

16042739 

y 

REf 

PC 

054 01 

15010307 

N 

1 

PC 

055 01 

62199500 

0 

REF 

PC 

056 01 

62200624 

1 

REF 

PC 

057 01 i 

62200946 

2 

REF 

PC 


i.tlmLAiVmLrArm 


acai 


PC MAOncT bar p 

PC mABncT bar p 

100 PC AOHCSlVCf ARBfR SYN ELASTOMER B 

PC geor oist correction 0 

PC 10 ERBCEM* product NEuIUM AL P 
PC AC/OC PRR INTERCONN OlAR 0 

PC LOGIC 0XA6 LIAT MOO I 0 

PC INTCONN OlAB signal 0 

OOSO TOTAL LINES 



62957400 A 






ttUlLO ARC 440 


ASSEMBLY PARTS LIST 


MINT OAn 

fAOl 

rill CHANOI NO. 

12-27-76 

1 

iuss3-y7 


r;;7- 

ASSUHIV NUMMI | CD 

MV. 


MscnmoN 

MC 

STATUS 

STATUS DATS 

INO. MSP. 

rill DATS 

c 

B60 

_15630503 19 

_A_ 

u 

1 

52 

TCRm BSC KY80 SOHZ 

N 

RC 

.L 

12-15-76 


12-2] 

-76 


riNDNO 

u 

SAST NUMMI 1 CD 

m| quantity 

U/M 

lAIT MKHTTION 

MC 

YID 

■CO. NO. IN 

ICO. NO. OUT 

S/N 

WK IN 

WK OUT 


001 

01 

71491937 


1 


PC 

BMEL CRT 12 IN SHULuen 


P 








002 

01 

71491938 !« 


1 


PC 

HOOo terminal SHlCLDEb 


P 








003 

01 

71491939 i« 


1 


PC 

panel accms 


P 








004 

01 

61407539 1* 


1 


PC 

KCYROARO assy 80KCY (dHlLLO) 

N 








005 

01 

61402300 ;( 




PC 

CABLE ASSY KYRO INTCRmAL 


A 








006 


61402400|8 



PC 

CABLE ASSY OC POMER 


A 








008 

01 

7149197613 

1 


PC 

BASE term SHlELOeO 


P 








9M 

01 

61407633|9 

1 


PC 

panel assy rear 50HZ 


A 








012 

01 

61370905|4 

1 


PC 

video display assy 


6 








013 


61407447|4 

1 


PC 

POMER SPLY assy 


A 








014 


5190890213 

1 


PC 

alarm audible LU9 FIB 2 


P 










71455801|2 

2 


PC 

STAnOOPF NALE/FENALE 4-40 

STL 

P 








9^ 

01 

51858501 13 



PC 

SCREW 10X1/2 TYPE A HEX HO 

B 








917 

01 

10126403 




PC 

wSHR nOdIO ext tooth lr typ a 

8 








018 

01 

518585291^ 


1 • 


PC 

SCREW SELF TAPPXN6 


B 








020 

01 

00860303;! 




PC 

MSCR SELF-LK6 HEX HO b«32X3/8 

B 








021 

01 

U0860311 ii 




PC 

MSCr self LK6 HEX HO 0/32X3/8 

B 








022 

01 

1012560613 

2 


PC 

0ASHER FLT no.8 STL CM 


B 








023 

01 

61391105>6 

2 


PC 

6N0 WIRE ASSY 7.5 168a 


A 








024 

01 

101271531^ 


2 


PC 

SCRW MACH PH 1/4-20X1/2 CRSRC 

B 








025 

01 

51850503 


5 


PC 

SCREW 3/4L SZ 10 HEX 


B 








ttUlLO ARC 440 


ASSEMBLY PARTS LIST 


raiNT DAT! 

PACI 

rill CHANG! NO. 

12-27-76 

2 

10653-77 


ASSIMM.Y NUMMI | CD 


STATUS DATS 


i2,15»76 


FIND NO 

LI 

PAST NUMMI 


m| quantity 

U/M 

PAIT MKItPTlOH 


YLD 

026 

01 

95125301 

2 

AR 


oz 

LOC TXTE sealant red 

n 

B 


027 

01 

10125108 

0 

4 


PC 

NUT hex MCH 10-32 STL CP OR Z 

B 


028 

01 

66300072 

7 

REF 


PC 

6ENEAL08Y CHART 

0 


029 

01 

51805801 

1 

4 


PC 

BUMPER* RUBBER .SOOH 0LF-STK8 

B 


030 

01 

10125603 

u 

2 


PC 

washer FLT NO.4 STL CP 

B 


031 

01 

U126400 

0 

4 


PC 

WSHR NO.4 EXT TOOTH LR TYP A 

B 


032 

01 

10125103 

1 

2 


PC 

nut he* MCH 4-40 STL bP OR ZP 

B 


033 

01 

61407552 

1 

1 


FC 

front panel assy moo 1 

A 


034 

01 

71491845 

5 

1 


PC 

panel blank* SWITCH *PLASTXC) 

P 


9^5 

01 

71487100 

1 

1 


PC 

SPACER PWR SPLY MT0 PLATE 

P 


036 

01 

71489000 

1 

1 


PC 

SUPPORT LOGIC MODULE 

P 


937 

01 

10125105 

6 

1 


PC 

NUT HEX MCH 6-32 STL LP OR ZP 

a 


038 

01 

10126401 

0 

1 


PC 

WSHR NO.6 EXT TOOTH LR TYP A 

B 


939 

01 

61407656 

0 

1 


PC 

DC entry pnl assy 

A 


041 

01 

M0860309 

4 

2 


PC 

HSCR hex PLN SLF-LKO 0-S2X1/4 

8 


993 

01 

61391104 

9 

1 


PC 

6N0 WIRE ASSY 4.5 168a 

6 


9^A 

01 

10126402 

6 

1 


PC 

WSHR nO.8 ext tooth LR TYP A 

B 


095 

01 

71491949 

5 

1 


PC 

label power xnterconn 

P 


947 

01 

71492174 

9 

1 


PC 

GROUND CLIP CRT 

A 


948 

01 

51917054 

2 

1 


PC 

magnet bar 

P 


049 

01 

51917051 

0 

1 



magnet bar 

P^ 



ICO. NO. OUT 
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62957400 A 












6295741 


10 A 


7-13 













1 IMNT BATI 1 lAOl 

1 Pill CHANOI 

NO. 


8UILU ARC 

440 

rMKI9 LI9I 

1 12-27^ 


1065: 


1 OlV. 1 ASSIMMV NUMNt CO | 

■tv. owe. 

OlICniTION MC 

STATUS 

STATUS DATS 

1 INC. nsp. 

Pill 

ATI 

0tt60 1 

15630504 : 7 1 

A U 

^52 term BSC KYBO 50H2 N 

REL 

12-15-7< 


12-2] 

-7b 

rPINONO u 

f AIT NUMMI ] CO 

m| quantity 

U/M lAIT OIKIIITION 

me 

riD 

ICO. NO. IN 

ICO. NO. OUT 

S/N 


WK OUT 

026 01 

95125301 |2 

AR 


oz toe TITE sealant red 

B 







027 01 

10125108 jo 

4 


PC nut hex MCH 10»32 STL CP OR Z 

B 







028 01 

6630007217 

RCF 


PC genealogy CHART 

U 







029 01 

51805801|l 

4 


PC dUMRER* RUBBER *3008 6Lr-STK6 

B 







030 01 

10125603 |0 

2 


PC washer FLT no, 4 STL CM 

0 







031 01 

10126400 |U 

1 

4 


PC WSHR n0,4 ext tooth LA TYP A 

0 







032 01 

10125103;! 

2 


PC NUT HEX MCH 4-40 STL 6P OR ZP 

0 






1 

033 01 

61407552 l l 

1 


PC front panel assy moo 1 

A 







034 01 

71491845 ',5 

1 


PC panel BLANKo switch tMLASTIC) 

P 







035 01 

^487100 ;l 

1 


PC SPACER PWR SPLT MTG PLATE 

P 







036 01 

71489000 ji 

1 


PC SUPPORT LOGIC MODULE 

P 







037 01 

10125105|6 

1 


PC NUT hex MCH 6-32 STL tP OR ZP 

0 







038 01 

10126401 jo 

1 


PC wsHR no,6 ext tooth la tvp a 

0 







039 01 

61407657 i» 

1 


PC LOGIC module assy ! 

aI 






1 

1 

041 01 

00860309; 4 

2 


PC MSCR hex pln SLF«LKG a-SZXI/a" 

0 







043 01 

61391104 ;9 

1 


PC 6N0 WIRE ASSY 4,5 16GA 

6 







044 01 

10126402:6 



PC WSHR N0,8 ext tooth LA TYP A 

B 







046 01 

7149194915 



PC LABEL POWER iNTERCONN 

P 







047 01 

71492174;9 

1 


PC GROUND CLIP CRT 

A 







048 01 

51917054>2 

1 


PC MAGNET bar 

P 







049 01 

51917051:8 

1 


PC magnet bar 

P 
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t*UXLU ARC 440 


ASSEMBLY PARTS LIST 


MHNT »ATt 

rAOt 

nu CHAMOt NO. 

12-27-76 

3 

i0653-f7 




PiMt MUiMil "i 




T gRM BS C K YflP S PH 2_ 


RR. 


i2«iS»70 




FACT MtcnmoN 


KO. MO. OUT 


^1917052 

bl917Q53 

S1004063 

16042739 

1S010307 

6219VS00 

62200824 

62200946 


1 

1 

REF 

1 

REF 

REF 

REF 


MA6NFT bar 
rabnft bar 

AOHESiVEt AMBFR SYN EUASTOMER 

oeom oiST correction 
10 embcem* product medium AL 

AC/OC PWR INTFRCONN OlAn 
LOGIC OXAG LIAT MOO 1 
INTCONN OIAG SIGNAL 
0050 TOTAL LINES 


62957400 A 


7-15 





i^UlLU AHC 440 


ASSEMBLY PARTS LIST 


rMNT DATI 

MOI 

rill CHANOI NO. 

12-27-76 

i 

i0653-/7 


ASSIMKV NUMMI ' CD 


OfSCDIPTION 






752 


TER^l BSC KYBD »/CL SOnZ 


RCL 


i2»lS-T6 


FIND NO 

11 

PART NUMMR | CD 

Wj QUANTITY 

U/M 

PART DISCRIPTION 

MC 

YID 

001 

01 

71452600 il 

1 


PC 

HiZEL 12IN CRT 

P 


002 

01 

71452800|7 

1 


PC 

HOOOt terminal I60L0 

P 


003 

01 

71452000 |6 

1 


PC 

panel# ACCESS (FlNlSHvOOLO) 

P 


004 

01 

61402100 14 

1 


PC 

keyboard assy (80 KEYI 

N 


005 

01 

61402300 jo 

1 


PC 

cable assy kybo internal 

A 


006 

01 

61402400 |0 

1 


PC 

CABLE ASSY DC POHER 

A 


008 

01 

7149193015 

1 


PC 

BASE# terminal (60L0-7I\1SH) 

P 


on 

01 

6140763310 

1 


PC 

PANEL assy rear 50HZ 

A 


012 

01 

6137090914 

1 


PC 

WIOEO DISPLAY ASSY 

6 


on 

01 

61407447;4 

1 


PC 

P08ER SPLY ASSY 

A 


014 

01 

91908902;i 

1 


PC 

alarm audible LU6 EI8 2 

P 


015 

01 

71455801'2 

2 


PC 

standoff MALE/FEMALE 4-40 STL 

P 


016 

01 

9185850114 

3 


PC 

SCREM 10X1/2 TYPE A MtA MO 

8 


017 

01 

10126403[A 



PC 

«SHR NO.10 ext tooth LK TYP A 

8 


on 

01 

91858529:4 

8 


PC 

SCREW self tapping 

8 


020 

01 

00860303;7 

6 


PC 

MSCR sZLF-LKO HEX HD 0-32X3/8 

8 


021 

01 

U086031liu 

6 


PC 

MSCr self LK6 HEX HO 0/32X3/8 

B 


022 

01 

10129606ij 

2 


PC 

•ASmER FLT no.8 STL CP 

8 


023 

01 

61391105;6 

2 


PC 

GNO WIRE ASSY 7.9 166* 

A 


024 

01 

10127153|6 

2 


PC 

SCRW MACH PH 1/4-20X1/2 CRSHC 

d 


026 

01 

91858503:0 

5 


PC 

SCREW 3/4L SZ 10 HEX 

iJ 



ICO. NO. OUT 


HUILU AHC 440 


ASSEMBLY PARTS LIST 


PRINT DAT! 

PAQI 

Pill CNANCI NO. 

12-27-76 

2 

10653-/7 




19630505 :4l 

A 1 


752 . 

term BSC kybo 8/cl 50h2 

N 

R 

pi 

12-15-7 

b 1 

12-2 

1-76 

T FINONC 


PART NUMRIR [CD 

H QUANTITY 

U/M 

1 PART DfSCRimON 

MC 

YlD 

■CO. NO. IN 

ICO. NO. OUT 

$7n — 

WK IN 

WK OUT 

026 

01 

V5125301 12 

AR 


oz 

loc tite sealant red 


8 







027 

01 

10125108 jo 

4 


PC 

NUT hex MCH 10-32 STL C=* OR Z 

a 







028 

01 

6630007217 

REF 


PC 

genealogy chart 


0 






029 

01 

91809801;i 

4 


PC 

HUMRERt RUBBER •300H dLF-STKG 

8 





1 

030 

01 

10125603;u 

2 


PC 

washer FLT no.4 STL CP 


8 





; 

031 

01 

10126400 |U 

4 


PC 

WSHR NO.4 ext tooth LK TYP 

A 

8 






032 

01 

10125103 |l 

2 


PC 

NUT HEX MCH 4-40 STL bP OR 

ZP 

8 






033 

01 

61407552 11 

1 


PC 

FRONT PANEL ASSY MOO i 


A 



I 


034 

01 

71491845 is 

1 


PC 

panel blank# SWITCH #PL^STIC) 

P 





035 

01 

71487100 |l 

1 


PC 

SPACER PWR SPLY MTG PLATE 


P 





036 

01 

7148900011 

1 


PC 

SUPPORT LOGIC MODULE 


P 


j 




037 

« 

10129109|6 

1 


PC 

NUT hex MCH 6-32 STL CP OR 

ZP 

8 



! 

: 

038 

01 

10126401 iw 

1 


PC 

WSHR NO.6 EXT TOOTH LK TYP 

A 

8 



I 


039 

01 

61407656 iu 

1 


PC 

DC entry pnl assy 


A 




041 

01 

U0860309 |4 

2 


PC 

MSCR hex PLN SLF-LKG 6-32X1/4 

8 




?A3 

01 

61391104 ;9 

1 


PC 

GNO WIRE ASSY 4.5 166A 


6 




i 

044 

01 

1012640216 

1 


PC 

W5HR NO.8 EXT TOOTH LK TYR 

A 

8 





9H 

01 

71491949 ;9 

1 


PC 

LABEL POWER INTEHCONN 


P 







OAT 

01 

71492174 ;9 

1 


PC 

GROUND CLIP CRT 


A 







048 

01 

51917094:2 

1 


PC 

magnet bar 


P 







049 

01_ 

51917091 8 

1 


PC 

magnet bar 


P 








16 


62957400 A 









ttultu AKC 440 


ASSEMBLY PARTS LIST 


nUNT DATf 

PAOC 

ritt CNANM MO. 

12-27-74 

3 

10653» 7 7 


mv. 

AtSHMlT NUMM# | CD 

MV. 

owe. 

DIKIIATtOM 

MC 

STATUS 

STATUS DATf 

tNO. Hsr. 

mu DATS 

0660 

_15430605i4 

_ 

U 

1 

rS2 term BSC KYBO N/CL 50 mZ 

N 

Rf 

:l 

12->lS-7( 



i2*2 

1-76 

T FMONOl 


PAIT NtMNMI ^CI 

|iB| QUANTITY 

u/w 

DAM OnCMPTION 


J^!L 

KO. NO. IN 

fCO. MO. OUT 

S/N 

1 WK IN 

WR OUT 


OSO 

051 

052 

053 

054 

055 

056 

057 


51917052 

51917053 

51004063 

16042739 

15010307 

62199500 

62200824 

62200946 


1 

1 

REF 

1 

REF 

REF 

REF 


MAGNET BAR 

magnet bar 

AOHESlVEt AMBER SYN ELASTOMER 

qeom oist correction 

10 EMBLEM# PRODUCT MEUlUM AL 
AC/OC ^WR xntfrconn DIAR 
LOGIC 0IA6 LIAT MOD I 
INTCONN OIAG SIGNAL 
0050 TOTAL LINES 


62957400 A 


7-17 









7-18 62957400 A 



I»j«IJIfVJ$JOWJ|TMUr 


CP2 (PEH 







□ 

ICO 

•ncuniON 

m 

IS 

ca 









RaSASa> CLA5^ c 

■1 


IB 







«9/ 

C-AT^ 

Z IMS <9043*700 


4i4 


iiSi 



C693 

PL t OVIL6 CUCL PELS ECO 



e- 

1 


/M53-37 

f?£i.eAS££> CLL^SS A 


B 

CDIIS47 

erMoveD Nc»r* .* 

Cwtrwo n<'N s 









KKDTES: 

A MARK. ASSY (^\40144l'' OKJ SURFACE. IWPiCATED 
PER. CDC SPEC lOIZiSO©. 

A MARK. SERIAL KIO. “S/KI "OIJ Sf3RFACE 

IMDICATED PER C£>C STT> 1.01.02^ AiJD 
CPC SPEC I0IZI90©. 

A APPLY FIMD NO. 14 TO JNDERSlt.'^E OF F.NE-) 
MO. 4 BEFORE MOUNTING. 


A SAFETY GROUND : TO BE CONNECTED AT N iVT 
HIGHER ASSEMBLY. 



POWER SUPPLY A"5SEMBL< 


MAWINC NO 

4K07447 


I/I iMWk 1^292001 / 














ttUILO AKC 230 


ASSEMBLY PARTS LIST 


PRINT DATE 

PAGE 

PILE CHANGE NO. 

05-10-76 

r 

O0oll647 


ASSIEMIY NUMKR 


DCSCRIPTION 


6i407»»7 


POWER SPLY assy 


REL 


03.18-76 


CC581 


05-10-76 


r 

FIND NO 

ul 

PART NUMUR 

CD 

m| QUANTITY 

U/M 

PART DfSCRIPTION 

AAC 

YLD 

ECO. NO. IN 

ECO. NO. OUT 

S/M 

WK IN 

WK OUT 


001 

01 

71487300 

f 

1 


PC 

CHASSIS (PWR SPLY) 

P 








002 

01 

90460538 

3 

1 


Pc 

CO ASSY 6AF0-0 PwH SPlY 

6 








003 

01 

51915300 

1 

1 


PC 

transformer (PWR SPLY) 

P 








004 

01 

51785200 

0 

1 


PC 

RECTIFIER FULLWAVE SOpIV 15A 

P 








006 

01 

62121109 

3 

2 


PC 

term RECP FSTN 16-14 »WJ^ 8LU 

8 





! 

i 


007 

01 

93464222 

4 


750 


WIR 160A STRO REU 300V JL PVC 

N 







006 

01 

U086U303 

7 

4 


PC 

MSCR SELF-LK6 HEX HD 6-32X3/8 

8 







009 

01 

10125105 

6 

♦ 


PC 

NUT hex MCH 6-32 STL tP OR 2P 

8 



1 

I 



010 

01 

09040202 

5 

4 


PC 

WASHER LOCK DISHED TOUTh N0r6 

8 



! 

1 

, 


oil 

01 

94277400 

1 

1 


PC 

STRAP CABLE TIE TYPE l 

P 



11547] 

7621 


oil 

02 

94277400 

1 

2 


PC 

STRAP cable tie type i 

P 


11547 


f621 



012 

01 

10126400 

U 

2 


PC 

WSHR N0r4 ext tooth LK TYP A 

8 






013 

01 

10125103 

1 

2 


PC 

NUT HEX MCH 4-40 STL tP OR 2P 

8 


1 

i i 



014 

01 

51003962 

1 

AR 


oz 

PASTE# HEAT XFR CmPO .#On-CONO 

8 





015 

01 

61405800 

6 

REF 


PC 

W/L POWER SUPPLY assy 

U 


j ; 



016 

01 

16039400 

3 

REF 


PC 

POWFR SUPPLY SPEC 

D 


' 



_1 







0016 TOTAL LINES 




i 

i 




62957400 A 


7-19 








7-20 62957400 A 




















































__ 

ftlNT OATS PAGE 

1 FILE CHANGE NO. | 

blJlLD ARC 

2,0 ASSEMBLY PARTS LI 

5T 

09-09-Y6 T 

1 

SP. 

10011709 

FILE DATE 

DIV. 

I ASSEMUY NUMM* 1 Ct 

1 Q04An53A:3 

R u rn ASSY <iafo-o pwp SPLY s 

REl 

03.18-76 CCSBl 

A 

99-OS 

.76 


mT 


CD 

m| quantity I 

U/M 

FAN OtSMimON 

MC 

YLD 

ECO. NO. IN 

ECO. NO. OUT 

S/N 

WK IN 

nA OUT 

001 

002 

003 

004 

005 

006 

OO7 

ooe 

009 

010 

oil 

012 

015 

016 

017 

018 

019 

020 

021 

022 

024 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

01 

Cl 

Cl 

01 

01 

01 

01 

01 

01 

01 

01 

90436600 

95592600 

51608714 

95596538 

24500035 

24500>25 

24500067 

9436034b 

24507125 

94360324 

94360444 

245OOO9O 

24507132 

24507167 

95577r03 

95597404 

24504333 

51839108 

24504358 

5i6l0«00 

15151503 

2 

1 

5 

9 

2 

4 

0 

3 

1 

7 

6 

9 

5 

7 

3 

6 

1 

i 

« 

8 

1 

1 

1 

2 

1 

2 

1 

1 

1 

1 

1 

1 

1 

2 

3 

3 

5 

2 

1 

4 

1 


PC 

Pc 

PC 

PC 

PC 

PC 

PC 

PC 

PC 

PC 

PC 

PC 

PC 

PC 

PC 

PC 

PC 

PC 

PC 

PC 

PC 

PK-Rn 5CK0-0 (POKER SUPPLY) 

IC LM305 rPIN voltage PqLTP 

RES pXD KW 50 OHM 5K 5P 

RES FXO ,3 OHM 5K 

RES COMP 66 OHM I/4K SP 

RES rOMP 27 OHM 1/4K SP 

RES COMP 1,5K OHM 1/4K 5P 

RES FXD FILM 3l60 OHM l/AK IP 

RES rXO COMP 100 OHM IK 5P 

RES FXO FILM 1780 OHM 1/4K IP 

RES FXO FILM P8,7kOHM 1/4K IP 

RES COMP 13K OHM 1/4K 5P 

RES pXO comp 200 OHM iK 5P 

RES rxO COMP 1,5K OHM 19 5P 

CAP 14000UFO 15V 

CAP r*0 7500 UP 35V0C 

CAP FXO TANT 2.2UF 20P 3SV0CK 

CAP FXO CER 47PF lOOV loP 

CAP PXO TANT l50UF 20P 

DIO RFCT SIL ?00V 25 mA 

IC UA78no^l2 3574) POS V HGLTR 

P 

P 

P 




1 

1 

I 


*RC 210 


ASSEMBLY PARTS LIST 


flINT DATE 

PACE 

PILE CHANCE NO. 

09-09-76 

' 2 

00011709 


OIV. 

ASMMKY NUMMt | CO 

MV. 

DWG. 

OftCtlPTiON 

MC 

STATUS 

STATUS DATE 

ENC. ,ESP. 

FIIE DATE 

0860 

9J46053R :3 

B 

U 

CO ASSY 6AFO-0 PKo SPlY 

6 

RCL 

03-18-76 

CC5B1A 

09-08-76 

tIfindno 


PAtT NUMMt 1 CD 

m| QUANTITY | U/M | PART MKMPTION 


ECO. NO. IN 1 ECO. NO. OUT I S/N 

1 WK IN 1 WK OUT 


15151402 

bl906105 

51906114 

514C5700 

I0l27j75 

lnl25<^0l 

10125103 

10127102 

51906601 

95594500 

16006500 

10121508 

90436500 

51003962 


1 

1 

1 

3 
5 

2 
2 
2 

4 

HEF 

REF 

REF 

AR 


IC UA7900-12 356C NE6 V RSLTR 

CONm, 12PIN PC MTO TIN FlS 4 
conn 12PIN PC MTO fiO^a Pifi 4 


HEAT sink assy LUT MUO 1 
SCR mCH pan PmL 4-40 ^ *438 

•SHP NO,4 SPG LOCK STL CP 
NUT WEX MCH 4-40 STL CP OR ZP 
MSCR PAN PHL 4-40X1/4 (TYP X) 
HT SINK, SEMI fig 3 ALUM SLK 

Fastener 

fabrication SPECIFICATION 
**ARktnS METHOnS (SILK-SCtFTC) 
SCH 01AG 5CKO-0 POKER SUPPLY 
PASTE, HEAT KER CmPO nOn-CONO 

0035 total lines 


1X709 


11709 


7848 ! 


7648 


62957400 A 


7-21 










/^;i3 






Build arc 230 


ASSEMBLY PARTS LIST 


OBBO 


ASStAMlV NUMMt J CD tIV. 


6U05700! B 


HEAT SINK ASSY LIAT MOD 1 


REL 


T 

PINO NO 

11 

PAtT NUMBtB 


m| quantity 

U/M 

PAIT DfKMPTION 

INC 

no 

ECO. NO. IN 

ICO. NO. OUT 

1/N 

WK IM 

WK OUT 


001 

01 

71487000 

3 

1 


PC 

BRKT-MT6(HEAT sink) 

P 








002 

01 

51915600 

4 

2 


PC 

HEAT sink 

P 








003 

01 

94791000 

6 

2 


PC 

XSTP nPN T03 

P 








004 

01 

51770400 

3 

1 


PC 

XSTP TO-66 PNP SIL 

P 








005 

01 

51605400 

4 

2 


PC 

socket transistor TO-3 

P 








006 

01 

94835100 

2 

1 


PC 

PMR SkT# XSTR PTS-4 

P 




i 



007 

01 

I679B719 

7 

2 


PC 

washer mica TO-3 disk 

8 








008 

01 

16798720 

S 

1 


PC 

WASHER MICA TO-66 DISK 

B 








009 

01 

51003962 

1 

AR 


oz 

HEAT transfer COMPOUND 

B 








010 

01 

18607914 

1 

2 


PC 

SCR, TPG PAN PHL 6-20X1/2 STl 

B 







on 

01 

10126401 

B 

12 


PC 

WASHER EXT TOOTH LOCK NP.6 

B 







012 

01 

10127115 

3 

10 


PC 

SCREW MACH 6-32X5/8 PAN HO 

B 







013 

01 

10127102 

1 

4 


PC 

SCREW MACH PAN HO 4-40X1/4 St 

B 




i 


014 

01 

10126400 

0 

4 


PC 

WASHER EXT TOOTH LOCK NO. 4 

B 






015 

01 

65449556 

3 

1 

167 

FT 

WIR 16 GA SLD lOOOV MIL W 76p 

W 





016 

01 

61405600 

0 

REF 


PC 

W/L HE4T SINK ASSY LUT MOO 1 

0 












oolf, total lines 









PlINT DATE 

PACE 

PILE CHANCE NO. 

O 

1 

e 

• 

1 

10653-27 


i2»3I«T5 


CC5B1A-D 


01-07-76 


62957400 A 


7-23 









CONTROL OATA 

CODE IDENT DOCUMENT NO REV 

15‘=»50 SHEET E WL bl4D5bDD 

CONDUCTOR 

IDENT 

FIND 

NO 

GAUGE 

(REF 1 

COLOR 

(REF ) 

LENGTH 

(APPROX) 

ORIGIN 

ACCESS 

FIND NO 

DESTINATION 

ACCESS 

FIND NO 

REMARKS 

1 

1 

s 

1 

b 



3 

6Z 

c 


ai 

C 



Z 


i 



“1 


1.5 

ai 

c 


5CKD-D 



A 

3 







1.5 

as 

0 


5CKD-0 



A 

M 







1.5 

as 

B 


(33 

c 



5 







1.5 

(33 

C 


Oil 

B 



Li 







1.5 

(33 

B 


5Ct(D-0 



A 

7 







1.0 

(33 

E 






A 

fi 

_! 

!_ 


L_ 


□ 

1.0 

j31 

B 






A 


1 

s 

1 

3 


3 

1.5 

ai 

E 


sec 

D-0 



A 








































































































































7-24 


62957400 A 








tl3l 7r CODE IDENT 

~f—^'1 isqgo _ 

SHEET REVISION STATUS 


PREFIX DOCUMENT NO. 


U/L POWER SUPPLY 


NHA 

bmOE7GD 


blMOSflOO , 

I I SHEET 1 of E 


REVISION RECORD 

2 1 REV ECO DESCRIPTION DRFT DATE 

RELEASED CLASS ^ 

A A A /o ^53-z 7 »e,L E./^s ed c ss A ^^ 

B 3 B 114-34 REMOUE: ^ 


NOTES: 

1. For Find Number Identification see Assembly bmQE700 


DETACHED LISTS 


CONTROL DATA 



62957400 A 































CONTROL DATA 


CODE IDENT 




DOCUMENT NO 

REV 

IS'^EO 

SHEET 

3 

WL 

bmDE300 

A 


CONDUCTOR FIND GAUGE COLOR LENGTH 
IDENT. NO. (REF.) (REF.) (APPROX) 


CODE IDENT 

15=ia0 SHEET M 


DOCUMENT NO 

tl40E300 


CONDUCTOR 

IDENT 

FIND 

NO 

GAUGE 

(REF ) 

COLOR 

(REF.) 

LENGTH 

(APPROX) 

51 

11 

54 


fi.O 

55 

15 

50 

5 

3.0 

53 

15 

50 

5 

•1.0 




















































API 

DJI _ 

Conn Shell 



DESTINATION 

DJI 

5S 

Conn Shell 


Logic Chass; 

s 























ACCESS 

FIND NO 

REMARKS 


4 

-15V 


13 

Protective t 


5 

Protective 



62957400 A 


7-27/7-28 




















62957400 A 


7-29 










3 



3 


2 


591100 





































































62957400 A 


7-31 














7-32 


62957400 A 









62957400 A 


7-33 









71492174 t 

























62957400 A 


7-35 





VAS-b A 



7-36 


62957400 A 




















BlJILO ARC ?30 


AtUMBlV NUMMR CO MV. I OWO. 


ASSEMBLY PARTS LIST 


LOGIC module assy 


MC STATUS ITATUi OATI 

A REL 12-15-76 


001 01 90460698 
002 01 71485900 


003 01 71488500 
004 01 51777300 


005 01 10127104 
006 01 10126400 


007 01 10122901 
009 01 51875-<04 


OlO 01 7l491«29 


PC CD assy 6CUD-0 LOG MOU 

PC mounting platp 


PC «RAr*<ET MTG PI. ate 

PC SPRt, CKT bo 3/16 NYL FTO 1 


PC SCRFw PAN HO 4-40Y3/8 S^FEL 8 
PC ‘»SHP NO,4 EXT TOOTH L^ TYP A 8 


PC ^UT TWl*^ SELF LOCKING 6-32 8 

PC STOCPPt M-r HPX 8RS 4-4nX5/8 8 


PC SHIflOIPwR ASSY) 
GOOo total LI^'ES 




62957400 A 







62957400 A 





APPLY ASSY NO . REV. LEVEL, AND LOC CODE IN 
AREA SHOWN. NARK PER COC SPEC I0I2IS08: CHARACTEI 
HEIGHT ,12 (I2PT) COLOR WHITE 













































BUILD ftHC 


210 


ASSEMBLY PARTS LIST 

05-^y-fr-^ 

- 

DtV. 

1 ASSCMUY NUMMR | C 


REV. 1 owe. 1 


DESCRIPTION 1 MC | 

STATUS 

STATUS DATE | ENG. R 

ESP. FILE DATE 

0660 

T 

90460698 h 

t 

8 J U 

ICD ASSY 6CUD-0 LOG MOn I 6 1 

REL 

12-15-76 ! CC555 

05-25-77 

T 

FIND NO 


PART NUMUR 


m| quantity 

'um 

PART DESCRIPTION 

MC 

no 

ECO. NO. IN 1 ECO. NO. OUT 

S/N WK IN 1 WK OUT 


019 

02 

88882800 

1 

1 


PC 

IC 74174 519 TTL 60IT 0 LATCH 

P 


12200-13 1 

ff72T 


020 

01 

15104500 

2 

3 


pc 

IC 74175 520 TTL 4 BIT D LTCM 




i 


021 

01 

15108600 

6 

4 


PC 

IC U85 524 TTL 4P MGNTO CPTR 






022 

01 

88923600 

6 

1 


PC 

IC [YPE 74164 TTL 89IT 

P 





023 

01 

88923700 

4 

> 


PC 

TC TYPE 74165 TTL 89IT 

P 





024 

01 

15105700 

7 

1 


PC 

IC 4024 582 TTL OL/V COnT MVB 

P 





025 

01 

51861706 

3 

I 


PC 

IC 2560IT 32X8 BP-ROM ASSY 

6 





026 

01 

51861711 

3 

1 


PC 

IC 256BIT 32X8 8P-R0M ASSY 

V 





027 

01 

51861709 

7 

1 


PC 

IC 256BIT 32X8 9P-R0M ASSY 

V 




028 

01 

36186400 

2 

? 


PC 

IC HC1488 900 [>TL QO LN ORVR 

P 




029 

01 

66299116 

b 

1 


PC 

IC TTL QUAD LINE RECEIVER 

P 

1 12170 

7725 


029 

02 

36186500 

9 

1 


PC 

IC MC1489 901 DTL 00 LN RCVR 

P 

12170 

7725 


030 

01 

15125700 

3 

1 


PC 

IC TR1602A 941 TTl ASYNC 0/R 

P 



: 

031 

01 

88896100 

0 

1 


PC 

IC type 7414 TTL mEX 5CH/TIG6 

P 

1 


i 

032 

01 

51892308 

1 

1 


PC 

TC 1024BIT 256X4 8P-R0M ASSY 

V 




033 

01 

51892309 

9 

1 


PC 

IC 1024BIT 256X4 RP-ROM ASSY 

V 



1 

034 

ol 

51892310 

7 

1 


PC i 

TC 1024BIT 256X4 RP-ROM ASSY 

V 




035 

'01 

51892311 

b 

1 


PC 

IC 1024BIT 256X4 BP-ROM ASSY 

V 





036 

01 

51092315 

6 

1 


PC 

IC i024BlT 256X4 RP-ROM ASSY 

V 



i 


037 

01 

51892313 

1 

1 


PC 

IC 1024BIT 256X4 BP-RUM ASSY 

V 





038 

01 

_J 

51892314 

9 

1 


PC 

IC 1024BIT 256X4 RP-ROM ASSY 

V 



' 1 ; 


62957400 A 


7-39 













BUlLL> arc 210 ASSEMBLY PARTS LIST 


OIV. 

1 AtSIMMY NVMMR | CD | 

RRV. DWO. 


DfKRIPTION 1 **c 1 

STATUS 

STATUS DATS 

IMG. MSP. 

FILS DATS 

OBBO 

r 

90460698 |9 

I 

6 U C 

0 ASSY 6CUD-0 LOG MOO | 8 | 

REL 

12-15-76 

CC555 

05-25 

-?7 


FIND NO 

LI 

DART HUMRRR 

CD 

m{ quantity 

U/M 

PART DRiCRIPnON 

MC 

YLD 

KO. NO. IN 

KO. NO. OUT 

S/N 

WK IN 

YVK OUT 


039 

01 

15140300 

3 

14 


PC 

IC 2102-2 772A mOS 10248 RAM 









040 

01 

15144500 

4 

1 


PC 

IC MCM6S70 560 MOS CHAR 6CN 










01 

15105600 

9 

1 


PC 

IC 4044 581 TTL PH/FREO OETR 









04S 

01 

91003059 

6 

1 


PC 

XSTH 001 104 fpitax mpn sil 









040 

01 

51687100 

9 

1 


PC 

XSTH TO-18 LOM LVL NPN SlU 









049 

01 

51639147 

9 

9 


PC 

CAP FXO CER .lUF lOP iOUVOCP 









oso 

01 

24504369 

U 

1 


PC 

CAP FXO TANT lUUF 20P 15V0C6 









051 

01 

51639142 

0 

2 


PC 

CAP FXO CER .033UF lOOV lOP 









052 

01 

51879105 

6 

4 


PC 

CAP FXO TANT lOOUF lOP 6V0CF 









053 

01 

24504317 

9 

1 


PC 

CAP FXO TANT .lUF 2oP 35V0CP 








054 

01 

24504322 

9 

1 


PC 

CAP FXO TANT 47UF 20P 6VDCM 









055 

01 

51639119 

ti 

4 


PC 

CAP FXO CER 390PF lOP lOOVDCM 





i 

1 


056 

01 

51001119 


62 


PC 

CAP CER 8V PASS rOIMFO 25MV0C 




! 


; ! 


057 

01 

51786437 

7 

8 


PC 

CAP SOLIO TANT 33UF 20P 15V 






: i 


056 

01 

24504312 

u 

1 


PC 

CAP FXO TANT 6,8UF 20P 6MVDC 








060 

01 

94227216 

2 

1 


PC 

CAP DIP MICA 39PF IP 300VDCF 




1 


1 


066 

01 

24500055 

9 

1 


PC 

PES COMP 470 OHM 1/4M 5P 




1 


1 


067 

01 

24500087 

2 

1 


PC 

RES COMP lOK OHM 1/4W 5P 





1 

j 




066 

01 

24500039 

3 

2 


PC 

PES COMP 100 OHM 1/4111 5P 





1 

1 




069 

01 

24500063 

3 

12 


PC 

PCS COMP IK OHM 1/4W bP 





1 

1 




070 

01 

24500079 

9 

2 


PC 

WES COMP 4,7k ohm l/4Yf 5P 



_ 

_ 

t 





7-40 


62957400 A 

















BUILD ARC 210 

ASSEMBLY PARTS LIST 

5 



DIV. 

ASSEMtlY NUMRER | CD 

REV. 

DWG. 

DESCRIPTION 

MC 

STATUS 

STATUS DATE 

ENG. RESP. 

FILE DATE 

0860 

90460698 '<b 

B 

IT- 

CD ASSY 6CUD-0 LOR MOn 

6 

REL 

12-15-78 

CC555 

05-25-77 



FIND NO 


PART NUMMR 


m| QUANTITY 

U/M 

PART DESCRIPTION 

MC 

YLO 

ECO. NO. IN 

ECO. NO. OUT 

S/N 

WK IN 

VYR OUT 


094 

01 

51904105 

7 

1 


PC 

oscillator TTL DIp(6.745 MHZ) 

P 








095 

01 

51848401 

9 

1 


PC 

SOCKET* IC 16 POS OL-IN-LINE 

P 








098 

01 

51848404 

3 

1 


PC 

SOCKET* IC 24 POS OL-IN-LINE 

P 








097 

01 

71486102 

b 

8 


PC 

BUS* PWR 11.35L6 W/POSTS CU 

P 








098 

01 

71486101 

u 

4 


PC 

BUS* P9R 3,6LR W/POSTS CU 

P 








099 

01 

51906111 

3 

1 


PC 

CONN, 9 PIN PC MTn GOLD FIG 3 

P 








101 

0l 

95642805 

6 


boo 

FT 

wIR SLO 24GA TINNED 

W 








102 

01 

10125801 

U 

1 


PC 

WSHH NO,4 SPG lock STL CP 

B 



j 



103 

01 

10125103 

1 

1 


PC 

wUT HEX mCH 4-40 STL LP OR ZP 

8 





i 


104 

01 

92780084 

7 

1 


PC 

.'^SCK PAN SLT 4-40X5/16 SST 

B 






105 

01 

16006500 

9 

REF 


PC 

FABRICATION SRECIFICATION 

0: i 





106 

01 

10121508 

5 

REF 


PC 

marking methods (<;ilk-sc*etc) 

0 






107 

0l 

16019500 

4 

1 REF 


PC 

oEQ/INSTaLLATION of ext ckts 

0 





108 

01 

9046U532 

6 

REF 


PC 

SCH OIAG 6ARD-0 MET LOG BASIC 

0 




! 

109 

01 

24500075 

7 

4 


PC 

RES COMP 3,3K OHM 1/4M 5P 

p 


' 



110 

02 

94375102 

4 

3 


PC 

RES SPIN NTWK 3,3K 3P 1/BW 

F 

1 


1 

111 

01 

24500061 

7 

1 


PC 

PES COMP 820 OHM 1/4W 5P 

p 


’ 




112 

01 

24500059 

1 

1 


PC 

PES COMP 68P OHM 1/4W 5P 

p 


: 

1 




113 

01 

51892316 

4 

1 


PC 

IC 1024BIT 256X4 RP-ROM ASSY 

9 






114 

01 

94375109 

9 

1 


PC 

RES 8PIN NTWK IK 3P l/»w 

P 


i i 

1 



115 

01 

52629949 


1 

b?'0 

ft 

pIR 306A SLO i-'HT UL KYNAJ' 

w 


_ i _J_ 

1 

_ 



RUlLLt ARC 210 


ASSEMBLY PARTS LIST 



RAGE 

05*E9'-77 ! 



vOOlClfO 


PIV. ASSIMMY NUMMR ' CO MV. 


MC I STATUS 


STATUS DATE INC. I 


0860 I 90460698 :S I « I U I CD ASSY 6CUO-0 LOP MOO 


G IREL 


12-15-78!CC555|05-25-T7 


ECO. NO. IN ] ECO. NO. OUT | S'N | WK IN j WK OUT 


IeiNDNoI II I EAIT NUMMR ' CO ImI QUANTITY I U/M I PART DESCRIPTION 

f----- U i i e r TOTAt H R C 8 


62957400 A 


7-41 


















7-42 


62957400 A 

















bUlLO ARC ?30 


ASSEMBLY PARTS LIST 


nUNT OATf 

r2-?Z-7f 


Fill CHANCf NO. 

-1U653-77 


ASUMUT NUMMI | CD 


toeso 


6U07656 :o 


DC EMTRv pNL ASSY 


12-15-76 


QSE19502 


12-21-76 


FAIT NUMMI 


FAIT DIKMFTION 


KO. NO. OUT 


90460701 

71485900 

71406500 

51777300 

10127104 

10126400 

10122901 

51875304 

71491P29 


|C0 A5SV 6CV0-0 LOG HOO 
mounting PLATr 
bracket MT6 plate 
SPRt, CKT 80 3/16 NYL FIG 1 
SCREW Pan ho 4 - 40 x 3/8 steel 
WSHP n0*4 ext tooth lk typ a 
jNUT twin self locking 6-32 
'sTOOFFt M-F HEX 8RS 4-4«)X5/8 
SHlElO<PWB ASST) 

0000 TOTAL LINES 


62957400 A 




7-44 62957400 A 








































i 


8UIL0 ARC 210 


ASSEMBLY PARTS LIST 


PIINT DATi 

PAOC 

Fill CHANOi NO. 

O 

1 

1 

1 

00012170 


MSCMPTION 


lo^^o 


^046o7oi ;7 


CD ASSY 6CVD-0 LOP ■■<On 


12-15-76 I CCS5S | 



MNONO 

u 

FAIT NUMMI 

CO 

mI quantity 

U/M 

FAIT DiKMPTION 

MC 

no 

KO. NO. IN 

ICO. NO. OUT 

»/N 

«VK IN 

WK OUT 


001 

01 

90460533 

4 

1 


PC 

PC 8D 6AQ0-'> refresh hO 

P 








002 

01 

88924400 

0 

6 


PC 

IC type 740'} TTL 'jUAO 2-I/P 

P 



12170 



7 740 


002 

02 

66299099 

3 

6 


PC 

replaced by 88924400 11690 

P 


12170 



7740 



003 

01 

88898200 

6 

3 


PC 

IC Type 7410 ttl 3I/p fds 

P 



12170 



7740 


003 

02 

66299100 

9 

3 


PC 

replaced RY 88898200 1169o 

P 


12170 



7740 



004 

01 

66299102 

5 

2 


PC 

IC ttl dual 4-in na^U 

P 








005 

01 

88885500 

4 

3 


PC 

IC type TAO'' ttl rUAi-) GA 

P 



12170 



7740 


005 

02 

66299103 

3 

3 


PC 

replaced by 8H885«;oO J169o 

P 


12170 



7740 



006 

01 

88924500 

7 

4 


PC 

IC TYpE TAOf ttl hex INVfRTEP 

P 



12170 



7740 


006 

02 

39389700 

4 

♦ 


PC 

IC 7406 TTL Q'^AD 2 \/r 

P 


12170 



7740 



007 

01 

88885700 

U 

1 


PC 

IC Type tao^- ttl iuai) 2 I7p 

P 







008 

01 

5i76i5o0 

1 

9 


PC 

IC 74161/9316 158 TTL CHTR 6 

P 








009 

01 

88886400 

o 

6 


PC 

IC type 741S7 TTL OUAj 21/P 

P 








OlO 

01 

5o2543oo 

2 

1 


PC 

IC 7^123 193 TTL ? RET6R HVB 

P 








Oil 

01 

96744)85 

i 

2 


PC 

IC type 740'^ TTL HEX iNV 

P 








012 

01 

88897000 

1 

7 


PC 

IC type 7408 ttl quad 21/P 

P 








013 

01 1 

96744172 

t> 

8 


PC 

IC 7432 218 ttl QmAO OR 

P 








014 

01 

88885400 

7 

15 


PC 

IC 1YPE Of, 24 TTL DUAL FLIP FO 

P 








015 

01 

95814600 

3 

1 


PC 

TC 74160/9310 So3 TTL U'^ DEC 

P 








016 

01 

66299110 


9 


PC 

TC ITL 1 DF ir DErOOEn 

P 








017 

0l 

66299111 


4 


PC 

IC TTL dual 4 TO 1 MUX 

P 








018 

01 

52342700 

3 

3 


PC 

IC 74191/9336 5l2 TTL 4B ^I"^ 

P 








019 

01 

15io44no 

5 

1 


PC 

IC 74174 5i9 ttl 6-917 0 LTCH 

P 



12200-13 



7727 


ttUILU arc ?1'' 


ASSEMBLY PARTS LIST 


FIINT DATE 

face 

Fill CHANGE NO. 

04-19-77 

2 

00012170 


ASSfMBlY NUMKR \ CD 


DilCRIfTION 


90460701 ;7 


CD ASSy 6CVO-0 I 0^ -^0^ 


REL 


12-15-76 


(>♦-19-77 



FIND NO 

iTI 

FAIT NUMIEE 


m| QUANTITY 

uTiT 

FAIT DESCEIFTION 


YIO 

ECO. NO. IN 

ECO. NO. OUT 

$/N 

WK IN 

WK OUT 


019 

0? 

80882800 

1 



PC 

IC 

74174 519 TTL 6flIT D LATCH 

P 


12200-13 



77?7 



020 

01 

1510^500 

2 

3 


PC 

IC 

74175 52_ ttl 4 BIT 0 LTCH 

P 








021 

01 

15108600 

b 

4 


PC 

IC 

7485 524 ttl 4 a yftiYTLi CPTR 

P 








022 

01 

88923600 

6 

1 


PC 

IC 

Type 741‘^4 ttl mbit 

P 








023 

01 

88923700 

4 

1 


PC 

IC 

type 741*>5 ttl «9IT 

P 








024 

01 

15105700 

7 

1 


PC 

IC 

♦024 592 TTL Ol/Y CQNT MV0 

P 








025 

01 

5l86l7o6 

3 

1 


PC 

IC 

2568IT 32X9 BP-ROM ASSY 

G 








026 

01 

51861711 

i 

1 


PC 

IC 

256aiT 32XP PP-ROM ASSY 

V 








027 

01 

5i8617o9 

7 

1 


PC 

IC 

2568TT 3^X9 HP-ROM ASSY 

V 








028 

01 

36186400 


2 


PC 

IC 

9C1489 9:;o ^TL 00 LN ORVR 

P 








029 

01 

66299116 

5 

1 


PC 

IC 

ttl quad line receiver 

P 



12170 



7 740 


029 

02 

36186500 

9 i 

1 


PC 

IC 

MC1489 911 DTL 00 LN RCVR 

P 


12170 



7740 



030 

01 

15125700 

3 

1 


PC 

IC 

TR1602A Ml TT|. ASYNC D/R 

P 








031 

01 

88896100 

0 

1 


PC 

IC 

TYPE 7414 ttl hEX SCH/TI66 

P 








03? 

01 

51092308 

1 

1 


PC 

IC 

1029BIT ?56X4 qp-ROM ASSY 

V 








033 

01 

51092309 

9 

1 


PC 

IC 

1024PIT ?56X4 flP-ROH ASSY 

V 








034 

01 

51092310 

7 

1 


PC 

IC 

10248IT 756X4 BP-ROH ASSY 

V 








035 

01 

51892311 

5 

1 


PC 

IC 

10248IT 256X4 0P-ROM ASSY 

V 








036 

01 

5i8923i5 

6 

1 


PC 

IC 

102^eTT ?56X4 BP-ROM ASSY 

V 








037 

01 

51092313 

1 

1 


PC 

IC 

1024BIT ?56X4 BP-ROM ASSY 

V 








038 

01 

51892314 

9 

1 

i_ 

PC 

L_ 

IC 

1('24BIT ?56X4 RP-RUM mSSY 

V 



i 





62957400 A 


7-45 








ttUILU *«C 210 


ASSEMBLY PARTS LIST 


PUNT DATI 

PAOi 

PKI CNANOi NO. 

64-19-TT 

3 

00012170“ 


STATUS »ATS 


|o860 


90460701 ;7 


CD ASSY 6CVO.O UO0 MOO 


RCL 


12,15-76 


CC555 


04.19.77 


PHWNO 

11 

PABT NtMMI 


mI ouantitv 

U/M 

PAIT MSCMPnON 


039 

01 

15140300 

3 

14 


PC 

IC 2102-2 772A MOS 10248 RAM 

P 

040 

01 

15144500 

4 

1 


PC 

IC mCmOSTO 560 mOS CM8R 6Cn 

P 

041 

01 

15105600 

9 

1 


PC 

IC 4044 881 TTL PM/FRtQ DET« 

P 

042 

01 

51681100 

7 

1 


PC 

XSTR 2N5189 NP9 STL 

P 

043 

01 

51003092 

7 

1 


PC 

XSTH 2N2?22 hT SP8E0 '•P^ SIL 

P 

044 

01 

51714000 

0 

1 


PC 

XSTM 2^2907 PMP StL 

P 

045 

01 

51003059 

6 

3 


PC 

XSTH ODl lo*' EPITaX vI»N SIL 

P 

046 

01 

51887100 

9 

1 


PC 

XSTH TO-19 LVi vP' SIL 

P 

047 

01 

24504373 

2 

1 


PC 

CAP FXO TArT 471,F pn® iSVOCH 

P 

046 

01 

24506809 

J 

' 


PC 

CAP FXO mYL .c22')P lonV 

P 

049 

|01 

51839147 

9 

9 


PC 

CAP FXD rfo ,MF JOP IOjV'JCH 

P 

05o 

01 

24504369 

0 

1 


PC 

CAP FXD TAiJT 1 JJF 202 15V0CW 

P 

05l 

01 

51839142 

0 

2 


PC 

CAP FXO CE9 .C'’3iJF IQP 

P 

052 

01 

51879105 

8 

4 


PC 

CAP FXO TANIT IftO'.IF Ulp* 'SV0C8 

P 

053 

01 

24504317 

9 

1 


PC 

CAP FXO TAMT .lUF 2oP 34Wi)CH 

P 

054 

01 

24506322 

9 

1 


PC 

CAP FXD TAMT aT'JF 2oP fVUCP 

P 

055 

01 

51839119 

H 

4 


PC 

CAP FXO CEW 390PF l.jP lOOYnCM 

P 

056 

01 

51001119 

') 

62 


PC 

CAP CEP PY .JA^S .olHFj 288V0C 

P 

057 

01 

51786437 

7 

8 


PC 

CAP SOLIO T^rJt 3n,uF 2;,2 15V 

P 

058 

01 

24504312 

'■ 

1 


PC 

CAP FXO TANT 6,e»UF 20^ h^VDC 

P 

060 

01 

94227216 

2 

1 


PC 

CAP DIP "^ICA loPP }P JOOVOCV 

P 


KO. NO. OUT 


ttlllLO APC 21'i 


ASSEMBLY PARTS LIST 


nmiT DAT! 

PAOI 

mi CNANOI NO. 

04-19-77 

4 

U001217U 


90460701 :7 


CD Assy 6 Cvn-o lo^ muh 


rel 


12-15-76 


04-19-77 


TINS NO 

LI 

PAST NUMMI 

CB 

is| QUANTmr 

U/M 

RAtT DiKMmON 

MC 

061 

01 

24504817 

M 

1 


PC 

RES 

FXD 

:0M'3 12 0mm 5® 2HATT 

P 

062 

01 

24500065 

H 

4 


PC 

PES 

COMP 

\,2K OHM 1/4. V SP 

P 

063 

01 

245ooo51 

8 

? 


PC 

HES 

COMP 

33 OMv 5P 

P 

064 

01 

24500043 

^5 

\ 


PC 

PES 

COMP 

IS.: OMM 1 / 4 IU 5P 

P 

065 

01 

177o59i4 

4 

1 


PC 

PES 

FXO 

:OMP o*l2Me8 •25'* 5P 

P 

066 

01 

24500055 

9 

2 


PC 

PES 

COMP 

47. OH** 1 / 4 N 5P 

P 

067 

01 

245ooo57 

2 

2 


PC 

RES 

COMP 

OHM i/4N 5P 

P 

068 

01 

24500039 

3 

2 


PC 

PES 

COMP 

10.) OHM 1/4H 5P 

P 

069 

01 

245ooo63 

J 

1? 


PC 

HES 

COMP 

IK OHM i/^n ^P 

P 

07o 

01 

24500079 

9 

? 


PC 

PES 

COMP 

4,7K Ohm 1/4T bP 

P 

071 

01 

24500027 

8 

1 


PC 

RES 

COMP 

33 ohm 1/4M 9P 

P 

072 

01 

24500035 

9 

1 


PC 

PES 

COMP 

75 OHM 1/4M tsP 

P 

073 

01 

24500048 

4 

2 


PC 

RES 

COMP 

24 ) OHM 1/4M 5P 

P 

074 

01 

24500051 

5 

\ 


PC 

RES 

COHP 

5•^K Ohm 1/4N SP 

P 

075 

01 

24500073 

2 

2 


PC 

PES 

COMP 

2.7K Ohm i/4« 5P 

P 

076 

01 

177o59o3 

7 

1 


PC 

RES 

FXO 

COMP 43 K OHM ,2bV 5P 

P 

077 

01 

24500098 

9 

1 


PC 

RES 

COMP 

30^ OHM 1/4H 5P 

P 

078 

01 

24500084 

9 

1 


PC 

RES 

COMP 

7.5K OHM 1/4* SP 

P 

079 

01 

52012900 

7 

1 


PC 

RES 

MOO 

DUAL 56 Ohms 125MM 

P 

080 

01 

52012905 

4 

2 


PC 

RES 

MOO 

OUAL IK Ohms 125MM 

P 

081 

01 

52012920 

5 

? 


pr 

PES 

MOO 

ni'AL 4,7K ohm 125MW 

P 


ICO. NO. tN 


ICO. NO. OUT 


7-46 


62957400 A 












BUILD arc 210 


ASSEMBLY PARTS LIST 


DIV. 

0860 

ASWMIIV NUMM« | Cl 

90460701 7 

1 MV. 

R 

DWG. 

U 

OltCtIPTION 

CO assy 6CvO-o log mod 

MC 

6 

STATUS 

REL 



PAIT NWMII 

CD 


UANTITY 


U/M 

PART OltCIIPTION 1 

MC 

no 

082 

01 

24500056 

7 

1 


PC 

RES COMP 510 OHM 1/4M 5P 


P 


063 

0l 

24500077 

3 

1 


PC 

RES COMP 3,9K OHM 1/44 5P 


P 


084 

01 

177o59o8 

6 

1 


PC 

RES FXO COMP 68K OHM ,25W 

5P 

P 


085 

01 

24500071 

6 

1 


PC 

RES COMP 2,2K OHM 1/4* 5P 


P 


086 

oi 

24500047 

6 

1 


PC 

RES COMP 22o OHM 1744 5P 


P 


087 

01 

24500074 

0 

1 


PC 

RES COMP 3K OHM 1/44 5P 


P 


086 

01 

94360292 

0 

2 


PC 

RES FXO FILH 9090HMS l/4W 

IF 

P 


089 

01 

^1001239 

6 

10 


PC 

010 SMITCHP'G SIL lN3u64 


P 


09o 

01 

15151500 

4 

1 


PC 

IC Ua78oo*5 357A POS V ROLTR 

P 


09l 

01 

51862504 

1 

2 


PC 

SW« PC 80 TfTL 8 Ih-lInE SPST 

P 


092 

01 

30001000 

6 

1 


PC 

pulsf transformer 


P 


093 

01 

51825700 

1 

1 


PC 

optical isoi.ator 


P 


094 

01 

5190^105 

7 

1 


PC 

oscillator TTL r,lD(A./4f 

MHZ) 

P 


095 

01 

51848401 

V 

1 


PC 

SOCKET* TC '6 POS OL-IN-LINE 

P 


096 

0l 

5i848404 

3 

1 


PC 

SOC^ETt TC ?4 ROS OL-IN-LINE 

P 


097 

01 

71486102 

H 

8 


pc 

HUS» PMP 11.3*'L^’ •.'/posts 

CU 

P 


096 

01 

71486101 


4 


PC 

PUSf hMR 3*-.LG 4/pOSTj CU 


P 


099 

01 

51906111 

3 

1 


PC 

CONN, P PIN PC -/iTo OOlP fig 3 

P 


lOO 

0l 

5583?i00 

6 

14 


PC 

socket mini St^RINr, 


P 


101 

01 

95642805 

o 


5* 

f* 

FT 

vilR SlO P4GC TInNFO 


w 


102 

01 

10125801 


1 


PC 

wShR NO,4 SPG LOCK STl CP 


B 



(l*-U-7T 


PAOf I Flli CHANOI NO. 

“sn- 000121/0“ 


nif OATf 

04 . 19-/7 


12-15-76 


fCO. NO. OUT 


BUILU arc ?l'> 


ASSEMBLY PARTS LIST 


PUNT DATE 

PAGE 

PIIE CNANOE NO. 

04-19-7Y 

6 

000121/O'" 


NUMM* 'CdT MV. 


DESCMPTION 


|0860 


90460701 :7 


CD ASSy 6CvP-0 '.OR **0'' 


12-15-/6 


')4.19-/7 



PINDNO 

11 

PAST NUMME 

'co 

m| ouantity 

U/M 

PAET DESCMPTION 

MC 

VLD 

fCO. MO. IN 

ECO. NO. OUT 

»/N 

WK IN 

WK OUT 


103 

01 

10125103 

1 

1 


PC 

mUT hcX mCH 4-40 STl CP OR IP 

3 








104 

0i 

9278J084 

7 

1 


PC 

HSCH PAN SLT 4-4UX5/16 SbT 

B 








105 

01 

16006500 

9 

REF 


PC 

fabrication SPECIfICATIO''- 

0 








106 

01 

10121508 

6 

REF 


PC 

MARKING METHODS (SiLK-SCiETC) 

0 








107 

0l 

16019500 

4 

REF 


PC 

REO/INSTaLL-TIO.n of EXT CKTS 

0 








108 

01 

90460532 

6 

REF 


PC 

SCH OIAG 6A -0-0 „ET loG BASIC 

0 








109 

ol 

24500075 

7 

4 


PC 

PES COMP 3,3K Ohm i/4w 5P 

p 








110 

01 

94375102 

4 

3 


PC 

RES SPIN NT^K 3,3< 3P 1/84 

p 





1 


111 

01 

24500061 

7 

1 


PC 

RES COMP Ppi, Oh.M 1/4W 5P 

p 






112 

01 

245ooo59 

1 

1 


PC 

RES COMP 68. OHM 1/4W 5® 

p 


! 


j 


113 

ol 

5i8923l6 

4 

1 


PC 

IC 1024BIT ^;5fX4 BP-ROM ASSY 

V 


i 





114 

01 

94375109 

9 

1 


PC i 

RES RPIN NT^K IK 3P l/S* 

p 


! 





115 

ol 

52629949 

0 

1 

5f.o 

FT 

4IR 3oGA SL ■> MHiTc 

4 


1 








J 



u 

0120 total limfs 





i 




62957400 A 


7-47 









62957400 A 

































BUILD AMC 104 


ASSEMBLY PARTS LIST 


ASSlMtlY WUM»I« I CD | MV. 




STATUS DATE 


FILE CHANCE NO. 

10653-77 


6U07635I4 


CACKLE* Intensity 


12-21-76 



FIND NO 

Tl 

FAIT NUMUl 

CO 

m| quantity 

U/M 

FAIT DESCIIFTION 

MC 

YID 

fCO. NO. IN 

ECO. NO. OUT 

$/N 

WK IN 

WK OUT 


001 

01 

71492220 

u 

1 


PC 

REA9 panel 60wZ 

P 








002 

01 

71491951 

1 

1 


PC 

COVFO AC ENTRY PANEL 

P 








003 

01 

51899703 

6 

1 


PC 

FILTER# RFI 5« 115-275V SLD 

P 








004 

01 

95587003 

5 

1 


PC 

Ce 5-P 65V0C 3AMP 

P 








005 

01 

51P99900 

B 

1 


PC 

CORn, 3 WIRE PWR UL 9FT RRA 

P 








006 

01 

36156909 

6 

1 


PC 

bushtns* STRATN-REL 8LK nyl 

B 








007 

01 

S1776603 

6 

1 


PC 

clamp, CRL (4) 3/1601* '‘DM 

B 








006 

01 

36053423 

4 

2 


PC 

STAvnoFF, HEX CFS 6-32X2.500 

P 








009 

01 

10125108 

0 

3 


PC 

4UT «EX mCH 10-32 STL C® OR Z 

B 








010 

01 

10126403 

4 

4 


PC 

v»SHP NO, 10 EXT TOOTH LK TYP A 

B 








on 

01 

10126401 

H 

6 


PC 

•«SHP n0,6 EXT tooth L^ tYp A 

B 






1 


012 

01 

10125105 

6 

2 


PC 

nUT hex MCH 6-32 STL CP OP ZP 

B 






1 


013 

01 

10127111 

2 

4 


PC 

'oSCp pan Phl 6-32X1/4 (TYP I) 

B 








014 

01 

10126103 


2 

1 

PC 

‘•SHO NO,6 I^Tl TOOTH LOCK STL 

R 








015 

01 

51908602 

9 

1 


PC 

THMS, DISC 2,c OHM lOR 14 mW 

P 








016 

01 

51797414 

3 


1^7 

FT 1 

TR<5, jNS ,066nIA T/W "«AT TEF 

B 








017 

01 

36085000 

6 

1 


PC 

1 UG tFRMINAL «TRIp 

P 








OIR 

01 

61407630 

5 

REF 


PC 

’•/L PEAR PNL 60hZ 

n 








019 

01 

94277400 

1 

1 


PC 

STRAP CARLE tte Type 1 

8 








020 

01 

51005905 

9 

' 

1 

PC 

conm pEcpt 12 contacts 

P 








021 

01 

51906P00 

4 

? 

_i 

PC 

CONTArT, SKT 20-l4®A ST^IP T 

P 








BIJILL* ArtC 104 


ASSEMBLY PARTS LIST 


FIINT DATE 

FACE 

FILE CHANCE NO. 


2 

ijbpi-7 7 


ASSEMUY NUMME ' CO 


OfSCIIFTtON 


STATUS DATE 


0860 


6U07635 '4 


CAPLFt TmTENSITY 


12-15-76 


12-21-76 


T 

FIND NO 

11 

FAIT NUMUl 


m| quantity 

U/M 

FAIT DESCIIFTION 

MC 

VLD 

ECO. NO. IN 

ECO. NO. OUT 

S/N 

WK IN 

WK OUT 


022 

*1 

17973606 

1 

2 


PC 

term crimp tyre INSUL 11-12GA 

p 








023 

01 

51797236 

i.t 

1 


PC 

LUG, CRPP R TFRm 16-14G' lOSS 

B 








024 

''I 

51797217 

0 

1 


PC 

LUG, CRMP R TS’Rm ^22-18^4 lOS 

B 








025 

01 

24528617 

4 


5''0 

FT 

TB6, iNSUL NO.6 BLK UL "*90 

B 








026 

01 

93464444 

4 

1 

917 

FT 

■IR 16®A STRO YEL 300V -L PVC 

W 








027 

*1 

93463444 

5 


5«0 

FT 

'IP IfiGA STRO YEL 300V iL PVC 

W 








028 

n 

93463555 

8 


?'^0 

FT 

"IR 18CA STRO 6RN 300V ml PVC 

w 








029 

01 

94288 24 

6 

4 


PC 

LKG ''EVICE# conn TYP * /TYP3 

p 








030 

01 

91407631 

3 

1 


PC 

CABlP ASSY REAR PNL MCNtTOR 

A 








031 

Cl 

51906201 

2 

2 


PC 

contact# SKT 20-UGA bT = lP T 

P 





! 


032 

01 

90460695 

1 

1 


PC 

Cf) assy 6CT0.A 

A 







033 

01 

10126101 

4 

? 


PC 

INT TOOTH LK wShR «4 

B 








034 

01 

10127101 1 

3 

2 


PC 

5CRF9 4-40X,107 

B 









U 



1 



0034 TOTAL LIMES 

] 

J 








629574000 


7-49/7-50 













CODE IDENT 

I 1S52D 


SHEET REVISION STATUS 


U/L REAR PANEL ASSY bOHZ 

FIRST USED ON 


2 1 REV ECO 


PREFIX DOCUMENT NO. 

UIL bmD7b3D 

NHA r~ 

bmQ7b3S ^^^eet 1 of E 
REVISION RECORD 

description I DRFT | DATE I 


RELEASED CLASS "C" ^ _ 

/\[ A~ 10153-77 i^s. LepfSeo ci.^ss /9 \yfm 


sal 


for find no. identification see APL blM07b3S. 


DETACHED LISTS 


CONTROL DATA 


CODE IDENT 



DOCUMENT NO. 

REV. 

ISIHO SHEET 

E 

WL 

t.mD7b3D 

A 




DESTINATION 

FLl 

1 

FLl 

3 

El 


CBl 

1 

TBl 

1 

CPE 

1 

CPE 

3 

CPE 

E 

CPE 

5 

El 























ACCESS 

FIND NO 

REMARKS 

ES 

PUR CORD {HOT} 

E5 

PUR CORD {NEUT} 

E3 

PUR CORD {GND} 

EE 

HOT TO C.B. 


HOT FROM C.B. 

31,ED 

HOT FROM THERHISTOR 
TNQ UTRFS:_ 

El,ED 

HOT FROM SU. 

31,ED 

I NEUTRAL TUO UIRES 

El,ED 

NEUTRAL 

EM 

GROUND 


62957400 A 















SEE DETAIL-B 


7 


ICO 


MSCIIMION 




CPZ 


SCHEMATIC 

DIAGRAM 


^REF 





notes: 

A APPLY label TD cable PER DKAWlKKa S^l9l0fel, 
METHOD 6. N\WLKAS S)WOWla. 

A mark "assy 61407633" in AREA SHOV 'N PEP 
CDC SPEC I0I2I506. 

AFAC10R.Y SETHLiCa .... 

TL' LC7.»/',K. 

A. RtFEREKKX Deb»CMAT\OVaS ARE ShOMJLi FQR 

REF OKILY AWO MAY NOT APPEAR ON PA\<T. 




A ■ ■BFap pk imt dati pAOf file change no^ 

ttuiLu ARC 230 ASSEMBLY PARTS LIST 12-27-76 1 io 653 -f 


DIV. > 

LISEMtLY NUMSER | CO 

•fV. DWG. 

OESCtimON 1 MC 

STATUS STATUS DATE 

1 ENG. RESF. 1 FILE DATE 

0860 

61407633 

A U 

>ANEL AS<;Y rear 5nHZ ! A 

REL i2-l5-7( 

> 1 1 12-2 

-76 

T FIND NO 11 

FART NUMUR | CO 

m| quantity 

U/M EART OtSMIPTION 

-c 

no ECO. NO. IN 

ECO. NO. OUT S/N WK IN 

WK OUT 

001 01 

71492221 18 

1 


PC REAP PNL 50H2 

1 

P 




002 01 

71491951 |1 

1 


PC COVER AC ENTRY PANEL 

P 




003 01 

81899703l6 

1 


PC filter* RFI 5A 115-279V SLO 

P 




004 01 

955870021/ 

1 


PC C8 S-P 250V0C 2.0 AMP 

P 




005 01 

71446500|2 

1 


PC C8L ASSY(AC PWR)8IRE PHEP50H2 

G 




006 01 

3615891014 

1 


PC bUSHlNOf STRATN«REL 8LK NYL 

8 




007 01 

81776603;6 

1 


PC clamp, CBL (4) 3/1601A mOM 

8 




008 01 

3605342314 

2 


PC STAnOOFF, hex CFS 6-32X2.500 

P 




009 01 

1012810810 

3 


PC NUT HEX MCH 10-32 STL CP OR Z 

8 




010 01 

1012640314 

♦ 


PC pSHR no.10 EXT TOOTH LX TYP A 

8 



011 01 

10126401|0 

6 


PC pSMP nO .6 ext tooth LO TYP A 

a 



012 01 

10128105|6 

2 


PC HUT HEX MCH 6-32 STL CF OR ZP 

8 


1 

OU 01 

10127111 2 

4 


PC MSCR PAN PHL 6-32X1/4 (TYP I) 

a 




014 011 

10126103iu 

2 


PC wSMR NO.6 INTL TOOTH LOCK STL 

a 




015 01 

81908602;9 

1 


PC THMS. OISC 2.5 OHM lOP 14 mN 

p 




016 01 

81797414 |j 


167 

ft T 88, INS .066014 T/F HAT TEF 

a 




017 01 

36088800i8 

1 


PC LOG terminal strip 

p 




018 01 

61407632jl 

REF 


PC A/L REAR PNL 

0 

1 



019 01 

94277409 1 2 

3 


PC STRAP CABLE TIE TYPE o 

a 




020 01 

8190890519 

1 


PC CONfyj RECPT 12 contacts 

p 




021 01 

8190620014 

5 


PC contact, SKT 20-146A sT-^IP T 

p 






62957400 A 


7-53/7-54 










iWN 

TRAUTMAN 

:hkd 


:ng 

n * 

IFG 

7'»ulUS~ 

iPPR 

r. yj. _ 


U/L REAR PANEL ASSY 5DHZ 

FIRST USED ON 


CODE IDENT 

isiao 


SHEET REVISION STATUS 


2 1 ECO 


PREFIX DOCUMENT NO. 

UL bm07b32 ^ 


NHA 

bmo?b33 


SHEET 1 of 2 


REVISION RECORD 

DESCRIPTION 

RELEASED CLASS "C" 


A A1A /g^5j-7y ^ 




For find no* identification see APL blM07b33. 

Common connected to normal for input voltage range S^^V to 2bftV. 
Common connected to low for input voltage range of nav to 2MbV. 
Factory setting common connected to normal* 


DETACHED LISTS 


CODE IDENT 



DOCUMENT NO 

REV. 

15120 SHEET 

2 

WL 

bmD7b32 

A 


CONTROL DATA 


CONDUCTOR FIND GAUGE COLOR LENGTH 


NO (REF ) (REF ) (APPROX: 

5 1 


ORIGIN 

ACCESS 

find no 

PI 



PI 



PI 



FLl 

M 

BM 

CBl 

2 

22 

TBl 

2 


FLl 

5 

2M 

NORMAL 


32,33 

LOU 


32,33 

CP2 

2 

20,21 

FLl 

2 

2M 

























i 




2M PUR CORD {H0T> 

2M PUR CORD -CNEUTl 

23 PUR CORD {GNDl 

22 HOT TO C.B. 

HOT FROn C.B. 

2DnBl HOT FROn THERdlSTOR 

3Q 31 NEUTRAL TO NORHAL/LOU 

_^_ JUnPZR _ 2 

?n,pT NEUTRAL {NORMAL j 

JUMPER} _ i 

NEUTRAL {LOU~ 
ciUidJi niMorPT / 


! JUMPER! 
50,ai I JUMPER 


62957400 A 





















BUILO ARC ?10 


ASSEMBLY PARTS LIST 


MINT DAra 

FAOi 

FHJ CHANM NO. 

12-22-76 

1 

10653-77 


AtUMMV NUMMK | CO 


MV. I D«VG. 


MtOHOTIOM 


O04606R5 '1 


CD ASSY ACTO-0 


12-15-76 


12-21-76 


tIfinono u 


H QUAMTITY 


KO. NO. OUT 


001 

002 

003 

004 

005 

006 

007 


90460694 

76379306 

53397Q14 

51630^01 

62037S00 

16006SOO 

90460^93 


1 

2 
2 
1 

24 

R€F 

REF 


P« «0 6CTD-0 

wEAHFR# lOPlN STRAIGHT pCP 
CONN, few 25POSN plug alone 
SPITCM SLIDE 
contact SOC P,C, ITT 
FA8oIC*TI0N specification 
SCH niAG 6CT0-0 
0007 TOTAL LINES 


62957400 A 


7-57 






7-58 


62957400 A 





HUILO ARC 440 


ASSEMBLY PARTS LIST 


PIIMT DATE 

EACE 

Fllf CHANCE NO. 

05-04-76 

1 

10663-B3 


ofscttmoM 


STATUS DATS 


! i 1 


7 

BAAil 

FIND NO 

u 

— ftAAflylBBi 41 

PAIT NUMDSt 1 CD 

q-44 U 1 

Ml QUANTITY 

KEY 

U/M 

BOARD ASSY IBP KEY)_L-fiJ, 

EAKT DEECMPTION 



ECO. NO. IN 

_bVaP, 

ECO. NO. OUT 

*4-U ! 


001 

01 

71453200| V 



PC 

BASE KEYBOARD 

p 




S/N j WK IN 1 Wk'oUT 

' 


002 

01 

71486900| b 



PC 

COVER keyboard 

p 






003 

01 

61915401; 7 



PC 

KEYBOARD 80 KEY 

p 





004 

01 

00860303; ^ 

6 


PC 

MSCR SELF-LK6 HEX HD 6-32X3/8 

B 

; 

. 


005 

01 

10125605; 5 

10 


PC 

6SHR n0d6 typ a Plain stl cp 

8 




006 

01 

Oo860304| 5 



PC 

NSCR SELF-LK6 HEX HO 6-32X1/2j 

B 




007 

01 

61376500; 3 



PC 

cable assy(KEYBOARD-EXTERNAL)! 

»! 



008 

01 

24565003; i 



PC 

CLAMPt 5/1601A CABLE 6LK NYLO 

•i 



OO 9 

01 

l8607908| 3 



PC 

SCRd TP6 IND/HEX 8-18x1/2 STLi B' 



010 

01 

51805801; 1 



PC 

BUNPERf RUBBER •300 h 6LF-STK6 

P 


j 



1 



0010 TOTAL LINES 




62957400 A 





11^1 

iiasi 

iisr 

unzi 


>-XVTf CODE IDENT 

I IS^gP 


SHEET REVISION STATUS 


TITLE 

CABLE ASSY KEYBOARD EXTERNAL 

PREFIX 

A 

DOCUMENT NO 

bl37DS0D 

REV, 

F 

FIRST USED ON 

CC«I4 /CC«BI 

NHA 

bl37010D 

SHEET 1 of 14 


3 

2 

1 

REV 

ECO 




/ 


OI 

01 

OI 

OI 

C03«> 

oz 

oz 

oz 

oz 

CZZI 

/I 

fl 

A 

/I 

/06S3'f 

B 

A 

B 

B 

CCi 

I090S 

B 

C 

C 

c 

CP\09S2 

c 

c. 

c. 

c. 

/5 

c. 

c. 

-- 


«■»/-/< 




D 

CD 11438 

D 

E 

E 

E 

CD11SM7 

"d” 

T 

T" 

F 

CD n4>l4> 






















REVISION RECORD 
DESCRIPTION 

RELEASED CLASS 'c!’ 

^ jm£>£>€£> Co^- /cei^ VO. IS 
IaODCO CDND IOENT 19 liBhi 2: 


RLVlStb PE-R ttO ty,' 


DRFT 

DATE 

APP 


10-/1/.7^f 






S'Zl-TS 

^ujQ 



^<-7r 




— 


^<' 7 : 


'% 3 / 75 ' 





rt 

" ?! 


J.M 

8-l9-7< 



Bulk identify with CDC Part Number. 

Put extra wires in F/N 12 and mount under cable tie as shown. 
Tie wraps and screws included with connector hood. 


APL L137D50D 
DETACHED LISTS 


CONTROL OATA 


CODE IDENT 




DOCUMENT NO 

1 1 

IS'120 

SHEET 

2 

A 

bl37DSDD 






-DPI (REF) 


© ©L 



33.0 ± 1.0 


62957400 A 






62957400 A 


7-61/7-62 












































BUILU ARC 104 


ASSEMBLY PARTS LIST 


PRINT DATE 

PACE 

Fill CHANCE NO. 

08-10-76 

1 

OO011616 


AltllMlV NUMHR 


MSCmmON 


STATUS DATE 


CABLE ASSY(KEYBOAPD»EXTERmAL) 


04-24-75 


LIAT 


08-09-76 



FIND NO 

u 

FAIT NUMMI 

5 

mI quantity 

U/M 

PART DiSCRIPTION 

MC 

YID 

ECO. NO. IN 

ECO. NO. OUT 

S/N 

WK IN 

WK OUT 


001 

01 

51652907 

0 

1 


PC 

CONNr pc edge 22 POS 3*5888 

P 








002 

01 

53397814 

4 

1 


PC 

CONM, male 25P0SN PLUG aLONE 

P 








003 

01 

94219902 

7 

22 


PC 

CONTACTrFLAG 26-22AW0 STRIP 

P 








004 

01 

53397818 

5 

18 


PC 

contact, STRIP PINS 26-308A 

P 



11438 



7624 


005 

01 

53397817 

7 

4 


PC 

contact, strip pins 20-?48A 

P 



11438 



7624 


005 

02 

53397817 

7 

22 


PC 

contact, strip pins 2U-P40A 

P 


11438 



7624 



006 

01 

94277409 

2 

3 


PC 

strap cable tie Type t 

P 



11547 



7621 


007 

01 

51908500 

5 

3 


FT 

CBL, SMLD FIG 1 25 CNOCT 300V 

w 








008 

01 

51908402 

4 

1 


PC 

CONN hOOD* .ASO/.SOO CBL DIA 

P 








009 

01 

94288U21 

2 



PC 

LKG device, connector TyP 3M 

P 








010 

01 

94277400 

1 

2 


PC 

strap cable tie type 1 

P 



11547A 



7621 


010 

02 

94277400 

1 

5 


PC 

STRAP CABLE TIE TYPE 1 

P 


11547A 

U616 


7621 

7633 


010 

03 

94277400 

1 

1 


PC 

strap Cable tie type i 

P 


11616 



7633 



on 

01 

24528610 

9 


300 

FT 

TUBING INS SZ 13 BLACK 

B 








012 

01 

51758103 

9 


250 

^7 

INS Si;V«CLR,PVC HEAT SHPiNK 

B 















0015 total lines 









62957400 A 


7-63 






7-64 62957400 A 







f 



'if 


I' 


62957400 A 


7-65 













CONTROL DATA 

_ 

■ I ■ I iM 

ItjflbZSSSrS^.-KB 


SHEET REVISION STATUS 


title 

CABLE ASSY KEYBOARD EXTERNAL 

PREFIX 

A 

DOCUMENT NO. 

bmo7sn 

REV 

4 

FIRST USED ON 

CCLBID 

NHA 

bmoTsao 

sheet 1 of S 


S M 3 a 1 


REVISION RECORD 

DESCRIPTION 


\a \a\a\a\aI A \/(>i>5i-Ld[ released class/ q 


DRFT DATE APP 

^ _ 


y4\ PUT EXTRA WIRES IN F/N lO AND PtOUNT UNDER STRAP AS SHOWN. 

DIVIDE INTO TWO !?> HALVES. SECURE EACH HALF TO ONE -ClI GROUND CLIP 
. AND SOLDER. 

/t\^ cable tie furnished with connector. 


APL bmo7sn 

DETACHED LISTS 


CODE IDENT 




DOCUMENT NO 

REV 

isiao 

SHEET 

a 

A 

bmQ7sn 

>1 



4- ) REF 


O._.Ol 


-SEE DETAIL-A 
SHEET 3 


7.50 t .25 


1.50 t.25 


62957400 A 





CODE IDCNT 



DOCUMENT NO 

»PV 


15^20 

SHEET 3 

1 * 1 

bl407:,n 

A 



DETAIL-A 

SHIELD WieiNG VIEW 
OF CONNECTDK DPI 
FIND NO 7 - HOOD 
MOT SHOWN 


62957400 A 


7-67 



CONTROL DATA 


CODE IDENT 
15=120 





DOCUMENT NO. 

REV 

SHEET 

4 

WL 

bm075l'l 

A 


CONDUCTOR 

find 

GAUGE 

COLOR 

LENGTH 

IDENT 

NO. 

(REF.) 

(REF ) 

(APPROX) 

1 

b 

2b 

0 

3b-0 

2 

b 

2b 

'll 

3b.0 

3 

b 

2b 

=12 

3b. 0 


b 

2b 

13 

3b.0 

5 

b 

2b 

=14 

3b. 0 

b 

b 

2b 

=15 

3b. 0 

7 

b 

2b 

‘lb 

3b. 0 

a 

b 

2b 

17 

3b. 0 


b 

2b 

'la 

3b. 0 

10 

b 

2b 

110 

3b.0 

11 

b 

2b 

=130 

3b. 0 

12 

b 

2b 

130 

3b. 0 

13 

b 

2b 

140 

3b.0 

14 

b 

24 

2 

3b. 0 

15 

b 

24 

3 

i 

3b. 0 

lb 

b 

1 

4 

3b. 0 

17 


24 

1 

3b. 0 

la 



ISO 

3b.0 

n 

! b 

2b 

IbO 

3b.0 

20 

b 

2b 

170 

3b. 0 


ORIGIN 

DPI 

] 

DPI 

( 

DPI 


DPI 

1 

1 _ 

DPI 


DPI 

' t 


DPI 

7 

DPI 

a 

DPI 

1 

DPI 

10 

DPI 

11 

DPI 

12 

DPI 

14 

DPI 

23 

DPI 

24 

DPI 


DPI 

20 

DPI 

13 

DPI 

IS 

DPI 

lb 


DESTINATION 

EPl 

1 

EPl 

2 

EPl 

3 

EPl 

4 

EPl 

5 

EPl 

b 

EPl 

7 

EPl 

a 

EPl 

1 

EPl 

10 

EPl 

11 

EPl 

12 

EPl 

14 

EPl 

20 

EPl 

21 

EPl 

22 

EPl 

16 

EPl 

13 

EPl 

IS 

EPl 

lb 


ACCESS 

FIND NO. 

REMARKS 

3 

Control Key 

3 

Kybd Data 2^ 

3 

Kybd Data 2^ 

3 

Kybd Data 2^ 

3 

Kybd Data 2^ 

3 

Kybd Data 2^ 

3 

Kybd Data 2^ 

3 

Kybd Data 2^ 

3 

Kybd Data 2^ 

3 

Kybd Rdy 

3 

Local to Print 

3 

Line to Print 

3 

Lower Case Enable 

3 

♦ SV 

3 

Gnd 

3 

-12V 

3 

Safety Gnd 

3 

Break 

3 

Gnd 

3 

Gnd 


control data 


CODE IDENT 
15=150 




DOCUMENT NO 

REV 

SHEET 

5 

bl407Sl1 

A 


CONDUCTOR 

IDENT 

FIND 

NO 

GAUGE 

(REF ) 

COLOR 

(REF ) 

LENGTH 

(APPROX) 

21 

b 

2b 

5 

3b. 0 

22 

b 

2b 

b 

3b.0 
































1 - 

— 





























ORIGIN 

DPI 

17 

DPI 

la 

DPI 















i 






r ' 
















DESTINATION 

EPl 

17 

EPl 

11 

LUG 

























ACCESS 

find no 

REMARKS 

3 

Gnd 

3 

Gnd 

12 

BRAIDED CABLE SHIELD 


62957400 A 
















Build arc ioa 


ASSEMBLY PARTS LIST 


08-05-TA 


rAOE 

rai CHANCE NO. 

1 

108B3-80 


rsiT” 

ASEEMMY NUMME 



BYYC. 

OStCtlETION 

MC 

ITATUS 

STATUE DATE 

ENC. EESP. 

FILE DATE 

LalAA 


2 

. 

A 


roRi 

LF 4««v tCrVnOAND CVTFRNAl 

A 

Rl 

n 

OT.a4*7l 


CC4B1 

Di 

08o4i 

(•78 


11 1 PAET NU4MEE 


|mi{ ouantity 


EAIT OEKHETION 

tS 

YtD 

KO. NO. tN 

ECO. NO. OUT 

S/N 

WK IN 

YYK OUT 


Sl652BtT 

53397814! 

94219982! 

53397817 

51808581 

51988982 

94288821 

94277488 

51759183 

71481987 

51797259 


2S8 


COHHt PC cose 22 POS i«988W 
conn, NALE 2S90SN PlU 8 ALONE 
CONTACTtPLAB 28»22AM9 STRIP 
contact, strip pins 28-f48A 
CBL, SMLO fIB 2 25 cNBCT 3S0v 
conn HOOOf ,938/.998 CBL DXA 
LN« device# connector TyB 3« 

STRAP cable tie TYPE 1 
INS SLVACLRfPVC HEAT SHRINK 
CLIP, BROUNO (COPPER/flN PL) 
LU8, CRHP R TfRH 1E«108 a 8SS 

9011 total limes 


62957400 A 


7-69 












7-70 62957400 A 


IC3C3ri:c7| 

iMPiBirrT 


srf detail' C- 


X CM 


®<TI 


^^^COMPONENT 
(4) SIDE OF 
^ BOARD 




DETAIL-B (§r 

2- PLACES 


-SEE DETAIL 

"B" 


- POSITIONING BANOS v 


\OI 

CS^7 




F/L zi vwfcs 4/4 o744( 


03 


Dctcieo FYtfs SZ ^55 



IM3-i7 

ffe^eASto class A 


B 

oP 

I.95-4- 

MOk'r SPRIN<^ Hip 


C 

5: 

\JSX>7 \ 

^ LTAemut ■auL:y' 



P/N^ 51,54 ^ 55 ADJOSTMINT PCOCEDt^E: 

1. install F/N 51 ON CRT NEOC- BUTT UP A6AINST ^fCtOE. 

2. TilGHTEN CLAMP TO PREVENT KOTATION 
OF RING MAGNET ASSY. TABS I8 0°APART. 

3. DI5PLAY large CASE H's ON CRT SCREEN 
AT PROPER INTENSITY. 

A.'ADJUST FOCUS POT ON 6 BND VIDEO- 
BOARD ASSY 90460 619. " , 

5. IF TAILS ARE VISIBLE ON LEGS OF H'S IN RA^ 
TER CORNERS, BRING RING MAGNET TABS 
TOGETHER AND ROTATE RING MAGNETS AROUMI 
CRT NECK TO MINIMIZE TAILING 
6.SPREADTABS SLIGHTLY-IF FOCUS IMPROVES 
WITHOUT INCREASE IN TAILING,C0NT1NUE 
TO SPREAD FOR BEST CHARACTER DEF-' 
INITION.SHOULDTAILING INCREASE:,CLO^E 
TABS TOGETHER. READJUST FOCUS POT ON 
90460619 ASSEMBLY. 

1 IF TAILS ARE STILL PRESENT, REPEAT S7EPG I TWRU 6 
U51N6 F/N.55. U5EF/N 54 IF TAILS INVERSE OlRBCTIpN iecf>. 

A CRT ID BE FIXTUREDON FRAME/. 

/g\MARK “assy 61370905" iK AREA SHOWN 
—^PER CDC SPEC I0IZI506. 

A APPLY LABEL TO CABLE PER ORAWINi^ 
82I9I06I, METHOD G. MARK AS SHOWN. 

KAAEV. SEE\kL KiO. " S/M_" lU AJZSa 

SUOUJkl PEC CCX STD. \.0I.02S AUD CDC 
SPEC \0I2\S0B. 


^ shown for REFERENCE ONLY AND MA'H^ 
NOT APPEAR ON PART. " ' ^ 

^ INSTALL LINEARITY SLEEVE WitH COPPER " 
SIDE AGAINST THE CRT GLASS AND THE ^ 
ETCHED EDGE TOWARD THE YOKE Cf/M 
TWO EDGES SHALL MEET ON A LINE J 

parallel with THE CRT AXIS ANP ALIGNEd 
WITH PIN 7 OF CRT. initially APPROX-1 
IMATELY ONE half OF SLEE VE. i, *‘ 7 
length I 5 INSERTED I NTO rpRE. , 7^ 

A DO NOT l?EMO€ OE LOOSEN NUTS ON H.V. FLY6^^^ , 

UNIT, F/N II. USE NUT,F/N 40 AND STMfDOFF. F/N 


ViPEaX)lSPlAY 

AlON-COUi 


_ 

- 





















BUILD arc 440 


ASSEMBLY PARTS LIST 








MV. 

_ |co 

MV. 

anno. 

MKaiPTION 

MC 

ITATUt 

STATUS DAT* 

■NO. MSP. 

Fill OATC 1 

0S68 

01370905 '4 

0 

C 

VIDEO display asst 

0 

REL 

10-19-76 

CC6llC 

0^4 B 

-#7 


mwNO 



PAM MUMMI 1 CO 

ml QUANTITV 

u/m 

PAM MtCMPTION 

MC 

n* 

KO. MO. IN 

KO. NO. OUT 

S/M 

WK IN 

WK OUT 


081 

01 

51907303 j5 



PC 

CRT 12IN PHOS P4 GLOSS-HINi 60 









002 

01 

71456300 |4 

1 


PC 

FRAME VIDEO DISPLAY 










003 

01 

01407419 [3 



PC 

choke assy 










004 

01 

90460619 !l 



PC 

CO ASSY 68NO-0 <N/C0MP VIDEO) 









005 

01 

10127122 i9 

4 


PC 

SCREW MACH 8-32 X 3/8 PAN 

HO 









000 

01 

10126402 >6 

4 


PC 

WSMH NO.8 EXT TOOTH LK TYP A 









007 

01 

10122902 !9 

4 


PC 

NOT TWIN SELF LOCKING 8-32 









000 

01 

10122901 |l 

4 


PC 

NUT TWIN SELF LOCKING 6-32 









010 


51777314 19 

1 


PC 

SPRT* CKT 80 3/16 NYL FIG 

2 




12197 



7?17 


Oio 

02 

51777314 19 

4 


PC 

SPRT* CKT BO 3/i6 NYL FIG 

2 



12197 






on 

0 

1 

61407417 \l 

1 


PC 

replaced by 61407695 12107 




12107 



7715 


oil 

0 

2 

61407095 |« 

1 


PC 

HIGH voltage transformer ASSY 



12107 



T7i* 



012 

01 

61407418 15 

1 


PC 

YOKE ASSY 










013 

01 

61407540 16 

1 


PC 

CRT CAP ASSY 










021 

01 

61407617 '\Z 

1 


PC 

regulator assy ♦IRV 










022 

01 

61407420 ;1 

1 


PC 

cable assy video display 










028 

01 

61378200 \Z 

REE [ 


PC 

W/L VIDEO OISPLAY 


0 








029 

01 

94277409 12 

2 


PC 

STRAP CABLE TIE TYPE b 


B 








030 

01 

16035100 |3 

REE 


PC 

RASTER SCAN C«T DISPLAY 


0 








031 

01 

10125605 i5 

2 


PC 

WSHH N0.6 TYP A PLAIN STL 

CP 

B 








032 

01 

10127113 je 

2 


PC 

MSCK PAN PHL 6-32*3/8 ITYP 1) 

8 








033 

01 

71468100 14 

1 


PC 

SLEEVE linearity rONTHOL 


8 








BUILD arc 440 


ASSEMBLY PARTS LIST 



PAIM 






tos^ 


61370905 14 




STATUS DATS INC. HSP. 

16-19-r6 t 


04-10-77 


VIDEO display assy 


PAIT NUSSHI 


Issj QUANTITY 


PABT DfSCtIPTION 


KO. NO. OUT 


035 

037 

037 

038 

039 

040 

042 

047 

049 

050 

OSO 

051 

054 

055 

056 

057 

058 


51916874 

Uililn 

71492087 

10126101 

10125103 

94277400 

71479201 

71491984 

51817102 

51817102 

51917060 

5i9i7061 

51917062 

51673824 

10l27in4 

62200937 


1 

1 

REF 


500 

1*^0 

350 


plate* danger vinyl BHT/REO 

QNO WIRE ASSY 5,0 ;>064 SOCKET 
GND wire assy 3*0 206A SKT 

insulator* moo paper UL 

INT ToOTh L< «ShR *4 

NUT HEX MCH 4-4o ^TL CP OR ZP 

STRAP CARLE TIE TYPE l 

label* non AOJ *»/TNT^«SITY 

SPRING-EXT CRT GROUMf) 

lug* r slD term no “ FIR 1 
LUG* R SLO term no m fig 1 

MAGNpT* PING lOGAiiSS yoke/CRT 

*^agnet* ring lAGAijss yoke/CRT 

magnet* ring 186AUSS YOKE/CRT 

[spacer* hex alum 4-40x1«250 

SCREW PAN HO 4-4nv3/B STEEL 

[schematic* video 'DISPLAY 
Cf-39 TOTAL LINES 


11954 


11954 


7707 


11954 


11954 


7707 


7707 


62957400 A 


7-71 











62957400 A 




CROSS REFERENCE TABLE | 

FIND 

NO 

REFERENCE DESIGNATION 

3 

RIA 

4 

R2A 

5 

R3A.R6A 

6 

R29A 

7 

R5A 

1 

R7A 

9 

R6A 

10 

R9A.RI2A 

II 

RIDA 

12 

RIIA 

13 

RI3A 

14 

Rt4A 

15 

RI5A 

16 

RI6A.RI7A 

17 

RIBA 

18 

RI9A 

19 

R20A 

20 

R2IA 

21 

R22A.R23A 

22 

R26A 

23 

R27A 

24 

R26A 

25 

R30A 

26 

R31A.R32A 

27 

R33A 

26 

R34A 

29 

R35A 

30 

R36A 

31 

R24A.R25A 

32 

CIA 

33 

C2A.C3A.C4A 

34 

C5A 

35 

C6A.CI4A 

36 

CBl 

37 

C9A 

39 

ClOA 

39 

CllA 

40 

CI2A 

41 

CI3A 

42 

CI5A.CI6A 

43 

CI7A 

44 

CIBA 

45 

CI9A 

46 

IZ37A 

47 

CIB C2B 

48 

CfilA 

49 

CR2A.CR3A 

50 

CR4A CRSA 

51 

QIA 

52 

Q2A 

53 

03A 

54 

04A. 

55 

Q5A 

56 

Q6A 

57 

TIA 

56 

LIA 

59 

L2A 

62 

VRIB 

76 

R36A 

77 

C7A 

•n 

Cl 

so 

a.4A L —_ 


R39 II 



O' 


CHANGE table 1 

deletions 

ADDITIONS 

I./CUT FOIL AT 
RVA-BTO FEeD- 
THRU (CS). 

ODRILL HOLE,SEE Ot- 

tail'e'for size and 

MEASUREMENT. 

2) AD0 PIN AND WIRE, 
SEE UIEW*F4"rO« orie¬ 
ntation. WRAP ^TURRS 
OF F/N 85 AROUND F/N 
7^. INSERT other 
END FAI83IN FEED- 
THRU ABOVE PlH 5,BJ1 
(bS).HOLE MARKtOV 

3) DRILL (3) .035 
HOLES IW area 
SHOW kJ. 

ADD WIRE : 
4je3^-A4B TO 
RNA-B 

3.)e3«»-C TO 




A 

A 

3. 

A 

A 

A 


A 

A 


APPLY ASSY. M. REV LEVEL AKtD LOC- CODE 
IN AREA SHORN. HARK PER COC SPEC. 10I21MR; 
CHARACTER HElWr .12 (12PT) COLOR WRITE. 

SERIAL NO. PER COC STO. 1.01.025. APPLI^ 

SER. NO."*/W-'• IN AREA SHORN. 

COLOR RNITE. 

FIND NUN8ERS. REFERENCE DESISNATIRI 
IDENTIFIERS ARE FOR REFERENCE ONLY 
APPEAR ON PART. 


Q6A FIND NO. (56) AND HEAT SIM 
BETREEN VRIB FIND NO. (S2) MD HER 
NOTE: CONPOUNO IS APPLIED TH SIP 
RHICH IS OPPOSITE TO SIDE MWINI 



9 RLWORK PE.R CISC srtC )(j>0l9S00. 
lO. APPLY F/N BETWEEM F/W(l) AU D F/N (61). 


»u “ 

PC CARD ASSY 6e>MD-0 
(COMPOSITE VIDEO) 



6 


DONPyRCAUI 


CC&BI-A 

i.TAuee 






Build arc 210 

ASSfMUY NUMK* ' CO I RCV. I 


0860 

1 

90460619 11 

^NONO 


PART NUMRER | CO 

001 

01 

90421300! 6 

002 

01 

50254300! 2 

003 

01 

177059161 9 

004 

01 

517855021 9 

005 

01 

24500031; 0 

006 

01 

2450007^ 9 

1 

007 


24507161! 8 

008 

01 

2450004t, 6 

009 

01 

5178551^ 6 

010 

01 

17720504;' 4 

on 

01 

24500163; 1 

012 

01 

2450710^ 3 

013 

01 

2450006^ i 

014 

01 

17705902! 9 

015 

01 

94360384! 5 

016 

oil 

2450005^ 2 

017 

oil 

2456571?! 6 

018 

01 

24538225 4 

019 

01 

24500073! 2 

020 

01 

2450010^ 7 

021 

01 

17705904 5 


ASSEMBLY PARTS LIST 


CD ASSY 6BWD-0 (N/COMP VI»E0)1 A| REL 10«19«76 | 

U/M PA«T OftCMPTION MC VLD ECO. NO. IN EC 

PC pw AD TV MON MULTI-USA P 

PC IC 74123 193 TTL 2 RETBR MVB P 

PC RES FXO COMP 0.15 ME© .?5V 5P P 

PC RES VAR MINAT dOO OHM .SH P 

PC RES FXO COMP 47 Ohm 1#4M 5P P 

PC RES COMP 4.7K OHM i/4« 5P P 

PC RES rxO COMP ©20 OHM IM 5P P 

PC RES COMP 220 OHM 1/4M 5p P 

PC RES VAR MINAT 2 MEG OHMS .SV P 
PC RES FXO COMP 47000 OHM ,5V 5P P 

PC RES FXO COMP 1K0HM 1/^M 5P P I 

PC RES FXO COMP 16 OHM IV SP P i 

I 

PC RES COMP IK OHM 1/4V »P P | { 

i 

pq RES FXO COMP 39K OHM t25H 5P P{ | 

PC RES FXO FILM 7500 OHM 1/4V IP p| | 

PC RES COMP 430 OHM 1/4V 5® i P 

I I 

PC RES FXO HW I.POMMS 2V 5P j P 
^ 1 

PC RES FXO WH ©20HM 3H 5P P | 

PC RES COMP 2,7K OHM l/4v 9P P j | 

PC RES FXO COMP 3,3 OHMS 1/2V 5P P i j 

I 1 

PC RES FXO COMP 4TK OHM t25V 5P P I I 


PRINT DATE 

PACE 

FILE CHANCE NO. 

12-07-76 

1 

0011747A 


FILE DATE 

12 - 07*^6 


BUILD ARC 210 


ASSEMBLY PARTS LIST 


OlV. 

T FINDNC 

in 

11 

LSSEMM.T NUMMR ] CO 

90460619 1 

PART NUMMR ' Cl 

MV. owe. 

R U 

|m| ouantity 

CO 

U/M 

DESCRIPTION 1 MC 

ASSY 6BNO-0 (N/COMP VlUEO)| A 

PART DESCRIPTION 1 

-:- 

022 

01 

24500070! 



PC 

RES COMP 2K OHM 1/4V 8P 

023 

01 

24500056| 



PC 

RES COMP 510 OHM 1/4M 5P 

024 

01 

5178550^ 

1 


PC 

RES VAR MINAT lOK OHMS ,5v 

025 

01 

I77059l5i 

1 


PC 

RES FXO COMP 0.13 MEG .PSV SP 

026 

01 

24500043; 

2 


PC 

RES COMP 150 OHM 1/4V 5P 

i 027 

01 

51785500! 

1 

1 


PC 

RES VAR MINAT 100 OHM ,«V 

028 

01 

24507152; 

1 


PC 

RES FXO COMP 5,6 OHM IM 5P 

I 029 

01 

2450015^ 21 1 


PC 

RES FXO COMP 3900HM l/2v 5P 

! 030 

01 

245071831 2 i 


PC 

RES FXO COMP 6.OK OHM Iv 5P 

031 

01 

2450007l| C 

2 


PC 

RES COMP 2,2K OHM l/4« 5P 

03q 

01 

24501769 ^ 

1 


PC 

CAP FXO CER 150PF 20P lOOVDCvj 

i : 033| 

01 

51908000; 6 

3 


PC 

CAP ,01UF 20P 1500V SPARK 6Ap| 

! 034 ! 

01 

245043631 3 

1 


PC 

CAP FXO TANT 4.7UE 20P l5V0Cv| 

in 

0 

01 

24506807! 7 

2 

! 

PC 

CAP Fxo myl .oiuF lOP loovoev 

1 036 

01 

95691133; 3 



PC 

CAP fLECT 270UF 25V -lOclOOP | 

037 

01 

51868700; 9 



PC 

CAP FXO SOUP -10/s>75P 50V0CV 

i 038 

01 

24505275! 8 



PC 

CAP FXO TANT 150UF lOP 6V0CV 

039 

01 

24506835! 8 



PC 

CAP FXO MYL .033 MFD 400V lOP 

040 

01 

36137146; 1 



PC 

CAP FXO MYL lOUF lOP lOoVOC 

041 

01 

24504361; 7 



PC 

CAP FXO TANT 2.2UF 20P 15V0CV 

042 

_01. 

24506817 6 

2 


jy 

CAP FXO MYL .47UF lOP lOOVOCV 


J_Q SE19S02 I 12-07-T6 

!Ca NO. OUT j 's/N j 'wK IN I WK OUT 


62957400 A 


7-73 














HUXLO ARC 210 


QM 


ASSiMHY NUMMI [ CO 


ASS EMBLY PARTS LIST 


r FINONC 

_u_ 

PART NUMMR | CO 

H QUANTITY 

U/M 

PART DtSCRIPTION 

IMC 

064 

01 

1012640l| 



P 

-SHR n0«6 EXT TOOtM L» TYP A 

8 

06S 

01 

10125105! 

4 


P 

NUT hex MCH 6-32 STL CP OR ZP 

a 

060 

01 

1012710A' 

2 


P 

SCREW fan ho 4*40x3/8 STEEL 

H 

067 

01 

10126400! C 

2 


i P 

WSHR n0*4 ext tooth L4 TYP A 

5 

066 

0] 

10125103; 

2 



NUT hex MCH 4-40 STL CP OR ZP 


069 

0] 

51776406! 4 

S 


!p 

term sTUO turret *084 1/16 

i 

070 

01 

5100396^ 1 

AR 


0 

paste* heat XFR CMPO MON-CONO 


071 

01 

16006501^ 9 

RCF 


P 

fabrication specification 


072 

01 

101215081 S 

REF 


PC 

harking NCTHOOS CS1LX»SC*CTC) 


073 

01 

90460618; 3 

RCF 


PC 

SCH 01AG 6BN0 (N/COMP VIDEO) 


074 

01 

519123001 4 

3 



PIN, tERN pc MT8 .OSIX.OSZ 

H 

! 

01 

5179742(< 


200 

A 

TS6» INS .OSAOIA T/H NAT TEF 


! 076| 

01 

17720531,' i 

1 


H 

RES rxO COMP 0,62 MEG 1/20 5P 

H 

IH 

01 

245211131 1 

1 



CAP FXO MYL •OlUF 5P lOoVOCN 

1 

iH 

01 

62200937! 1 

RCF 


pj 

schematic# video display 

d 

1 otJ 

01 

51839147; 9 

1 


PC 

cap fXO CCR .IUF lOP lOOVOCR 

pj 

osJ 

01 

245000951 d 

1 


PC 

RES COMP 22K OHM 1/4K 5P 

H 

081 

01 

517855081 J 

1 


PC 

RES vSR MINAT 50K OHM 2/P .SW 

p 

081 

02 

5178550? 4 

1 


PC 

RES VAR MINAT lOOK OHMS 

p 

08^ 

01 

5l00606t 6 

AR 


oz 

adhesive# silic 

8 

083 

_L 

01 

24501801,' 5 


o 

OR 

_ 

FT 

VIRE BUSS 22G4 SOLID CU TP 

W 


"IL 


PRINT DATE 

PAOE 

FIIE CHANGE NO. 

12-07-76 

4 

U0lJ74fA 

STATUE DATE I ENC. RESP. 

FIIE DATE 


ECO. NO. OUT 


_ S/N WK I N I W 


ll747Ai 


11747A| 


7702 


7?02| 


74 


62957400 A 










62957400 A 


7-75 







DITACHCD LISTS 


mulf MVilOW i>ATMt 


ICO 


■tvisiOM ucon 

OftOHmOM 


MIT 


OATI 




CNKD 

Aff 


w. 


l/fli53-i7 


(%ELEM>ED CLA6t> A 





MOTfb: 

/\\ 61407617* ILl A£tX 

'bMOMJW Ptc. CDC 'bFtjC 02 'S 08 . 

^ WtlSlSMCJL DtS.\C.WKT\OKJS NZJL 
SWOVVU FOR. R.F.FF.R!LViCJL ODLY AWD 
^At>,V UOT M»PtAS. CM P^52J. 

APPLY LAR0- TO CABLE PER CDC 
DVUS 6^191061, ('METt-OD 6). 
S^AOWKl. 


2 


"61407617 







Build arc ?3o 


ASSEMBLY PARTS LIST 


rmNT OATC 

VAOi 

Fill CHANCC NO. 

10-26-74 

rl 

10693-07 


AAAA 


RE6,WLAT0jb.. ASS Y t igy. 


m- 


10-19-76 


CC6BK 


10-29-76 



FIND NO 

11 

FAIT NUMMV | CP 

^ QUANTITY 

U/M 

PART OCKMPTION 

MC 

VIO 

■CO. NO. IN 

ECO. NO. OUT 

»/N 

WK IN 

WK OUT 


001 

01 

51906303; 6 

1 


PC 

HT KINK, SEMI FIG 9 ALU« BLK 









002 

01 

5160540o! 4 

2 


PC 

SOCKrt TRANSISTOR TO-3 









003 

01 

191305041 2 

1 


PC 

IC UAtSOO^lS 355E POS V RGLTR 









004 

oi 

51003962! 1 

AR 


07 

PASTE. HEAT XFR CMPO NON-CONO 









009 

of 

24904333; 6 

2 


PC 

CAP rxO tANT 2.2Ur 20P 35V0CB 









006 

01 

942774091 2 

1 

1 


PC 

strap cable tte type 6 









007 

01 

6140761#; 0 

REF 


PC 

H/L 









000 

of 

93463000; 5 

1 

290 

Ft 

WIR TbGA STRO BLK 300V ML PVC 








009 

01 

93463?22l 5 

1 

1 

625 

Ft 

WIR TbGA STRO RED 300V mL PVC 








010 

01 

5190620o| 4 

1 

2 


PC 

contact. SKT 70-1464 ST*»IP T 







Oil 

01 

519060001 6 

1 


PC 

conn plug 2 pin 




1 




012 

01 

517974201 0 


400 

FT 

TBG, INS .0340IA T/B NAT TEF 



i 1 



013 

of 

24901801; 5 

i 

375 

FT 

SIRE BUSS 226A solid CU TP 






014 

01 

51905901; 8 

1 


PC 

CONN RECPT 3 CONTACTS 





i 



019 

of 

51906204; 6 

t 


PC 

contact. SKT 9(t-U6A STOIP 6 








016 

oi 

167987191 7 

7 


PC 

BSHp; MICA INSUL TO-3 FfG 4 




1 



017 

01 

999969441 7 

1: 


PC 

RES ?XO WW .91 ohm 9W 5p 





1 


018 

01 

9559650 3i 3 

i 


PC 

RES rXO BW 4.9 OHM 9B 5P 








019 

01 

99637304; 7 

3i 


PC 

DIO SIL fN4004 400PIV l.lV/U 






; 


020 

oi 

58018602! 1 

1 


PC 

XSTo 2N4901 POBER PNP StL 









021 

Loi 

516280141 4 

i 


PC 

terminal strip 4PtN P TYPE 

B 




_ 




Build arc ?3o 


ASSEMBLY PARTS LIST 


PMNT RATI 

PAM 

PHI CNANOI NO. 

10-26-74 

2 

10653-67 


•HiMMt !CO| MV. 




ftUOTftlT: 


RtaULATno A99Y ♦IRV 


RCL 


10-19-76 


CC6B1C 


io-2s»y6 


CO H QMAWTITY 


PAfT DKCnmON 


iCO. NO. OUT 


WK IN WK OUT 


022 

023 

024 

029 

026 

027 

02B 

029 

030 

031 

0321 


10127115| 

10126401 

10127102 

10126400 

10125109 

10127113 

62200612 

51765402 

24912922 

94277400 

99643212 


4 

9 

2 

? 

I 

1 

REFl 

I 

1 

I 


MSCO pan PHL 4-32X9/6 (TYP I) 
WSHP NO.4 EXT tooth L* TYP A 
MSCP PAN PHL 4-40X1/4 (TYP 1) 
MSHP NO.4 EXT tooth LK TYP A 
NUT hex MCH 6-32 STL CP OR ZP| 
MSCR DAN PHL 4-32X3/6 (TYP I) 
SCH niAG REQUI ATOR ASSY ♦ISV 
FUSE BLOCK 12BVAC lOA 3lG 
FUSE FAST 2S0V 11/2AMP 

STRAP Cable tte type i 
conn quick 22-18 Awe FI6 2 
0037 TOTAL LINES 


62957400 A 


7-77 














DWN 

1. ISXRNEir” 

IqT 


1 

Hwim 


TITLE 

U/L REGULATOR ASSY {+15V> 

PREFIX DOCUMENT NO. REV 

lil/L bm07blfl ^ 

CHKO 


HTtr- 

tmSt 

m 


ENG 





MFG 


m 

|K 


FIRST USED ON 

CCbBl C 

NHA 

bmD7bl7 1 of 3 

APPR 


•7C 

CODE IDENT 

IS'JEO 




SHEET REVISION STATUS 

REVISION RECORD 
















3 

E 

1 

REV 

ECO 

DESCRIPTION 

DRFT 

DATE 

APP 
















A 

A 

A 

A 

tCf4>53-il 

RELEASED CLASS /J- 



Hr 




















1 






































































J 













































































_ 

























_ 

1 












































_ 























NOTES: 

1- For find no. designations see parts list bm0?bl7. 

E. Reference designations are for ref only and may not appear on 

part. 

DETACHED LISTS 


**St «0 «EV. * 71 POINTED IN U.S.*. 


CODE IDENT 
IS'IEO 


SHEET E 


DOCUMENT NO 

bm07fc.l6 



•Q^-C 


^HINTED IN U.S.A 


62957400 A 









62957400 A 


7-79 


















CABLE ASS’Y-YOKE 

IRST USED ON 


PREFIX DOCUMENT NO 

ASS'Y-YOKE , bm07mB 

__ 

CCbBl AEB bl370*100 sheet i of 2 

REVISION RECORD 

2 J REV ECO DESCRIPTION DRFT D 

AAA /0£S3~Z6 RELEASED CLASS A - - 
B B e CX? 11413 }^FV X-nr ^ FFk xco 


identify i»ith CDC part number and revision letter. 


PL bmo7ma 

DETACHED LISTS 



62957400 A 














62957400 A 


7-81 









62957400 A 





CONTROL DATA ||| 

CODE IDENT DOCUMENT NO 

15=120 sheet 3 WL bl^□7S^0 

Ml 

CONDUCTOR 

IDENT. 

FIND 

NO 

GAUGE 

(REF ) 

COLOR 

(REF.) 

M 

ORIGIN 

ACCESS 

FIND NO 

DESTINATION 

ACCESS 

FIND NO. 

— 

REMARKS 

1 



3 


XVI 

7 


BP^ 

1 

2 


2 



1 

B9 

XVI 

3 


BPM 

20 

2 


3 



2 

m 

XVI 

L 


BPM 

M 

2 


M 



mm 


mBBi 

2 


BPt> 


3nM 


5 



5 

m 



a 

BPa 


3nM 

Find No. L is not 
connected to XVl-2 

h 



5 

B 

■BqUI 

1 


BPM 

2 

2 


7 



— 

Q 

B 

XVI 

B 


BPM 

IS 

2 








B 













■ 












■ 



L [ _ J 








Bi 

















_j 

1 

1 











. , .. ..j 

























j 








j 
























1 















■■■ 

■1 

■1 

■1 

■■ 

■■■■ 

■1 

■■ 






AA3183 REV. 9 7f 


BUILD ARC 104 


ASSEMIBLY PARTS LIST 


ramr oat* 

PAGC 

' nu CHANOC NO. 

06-12-76 

1 

10653-62 


pSAll 


ftl4IITS4fl! ^ 


CSL 


CAP assy 


Rfk 


0S,.06»T0 


0e«i2»76 


CO iMj QMAMTITY 


OAIT OitCMOnON 


tCO. NO. OUT 


001 

002 

003 

004 

OOS 

006 

007 

000 

oool 


S1906700 

94219903 

516S4700 

24S34706 

94277409 

51820100 

24534707 

62022602 

934625551 


460 

460 


CRT SOCKET* 7 PIN MINIATURE 
CONTACTfPLAO P2«l0AMe STRIP 
contact RECPT CLCc 24«2o AWO 
INS SLEEVE 1/6 BLACK 
STRAP CABLE TIE TYPE 6 
SHIELOINQ cable BRAlOiO 20A 
INS SLEEVE 3/16 SLACK 
ferrule PRE»INSUL BROWN 
KIR 2o 6A STRO 6RN 300V llL PVC 
0009 TOTAL LINES 


62957400 A 


-83 



















8^ 




coot IDE 

IS^E 

L 

Sh 

EET 2 

WL 

DOCUMENT NO 

bl37flED0 

REV 

D 

conouctob 

lOfNT 

FIND 

NO 

gaugi 

(RIF ) 

COlOB 

(RIF ) 

lINGTH 

APPROX) 

ORIG 

IN 

ACCESS 

FIND NO 

destination 

ACCESS 

FIND NO 

REMARKS 


1 

13 




XVI 

7 


BPM 

1 



E 

13 




XVI 

3 


BPM 

ED 

— 


3 

13 




XVI 

L 


BPW 

M 

— 

- 


13 




XVI 

E 


BPt, 



CONTACT POST 

S 

1.1 




XVI 

1 


BPM 

E 



t, 

13 




XVI 

M 


BPM 

IS 


FIL. GND 

7 

3 




LE 

1 


BPM 

7 


VERT PEAKING COIL 

fi 

1 




LE 

E 


BPM 

b 


VERT PEAKING COIL 


13 




LI 

CRN 


BPM 



VERT YOKE 

10 

IE 




LI 

YEL 


BPM 

10 


VERT YOKE 

11 

EE 


— 






-- 





--;- 




le 

EE 

— 

— 


_ 

.-ir 

....... 




— 

13 

11 



... 

T1 

5 


BPM 

13 


-110V TAP 




m 

11 

— 

— 

— 

T1 

7 


BPM 

IM 


HV GND 

.. 


_ 

_ 


— 

— 

_ 

— 

- 


— 

IS 

11 

— 

— 


T1 

1 


BPM 

lb 


+MbSV TAP 

i-t 

11 

— 



T1 

3 


BPM 

17 

_ 

PRIHARYn FLYBACK 

r? 

11 











PRIHARY. GND FLYBACK 




1 _ 


IE 




Ll 

?ED 1 


BPM 

IS 

— 

HPKZ YOKE 

_ ! 

IE 




LI 

BLU i 


BPM 

11 


HORZ YOKE 


AA)lt3 IIKV.«-7« 


•84 


62957400 A 









p 

m COOC iO€ 

H 15^2 

HT 

3 SHEET 3 

WL 

DOCUMENT NO. REV. 

bl37flEaD Q 

CONOUCTOt 

lOCNT 

fINO 

NO 

GAUGE 

(tEF ) 

COlOB 

(«EF » 

LENGTH 

(APPROX) 

ORIGIN 

ACCESS 

FIND NO. 

DESTINATION 

ACCESS 

FIND NO 

REMARKS 

























— 



.. 




— 

..- 


— 


_ _ . , 





. .. ... 


. .... 











— 




— 













..--- 

eo 

11 

— 

— 

-- 

T| 

y 


BPil 

S 

. 


51 

37 




BJ7 

CON- 

TACT 


ARC GND 



Use L2 mounting screw 
see tl37D‘1DD dwa • 






— 






POST 





—- -- 







_ 



.... 






.. 





.......... 






















































































































62957400 A 


-85 












































































CON’RO 


CODE tDENT I 
1S*!20 SHEET S 


DOCUMENT NO. 

tmo7m7 


CONDUCTOR FIND GAUGE 




-nov Tab 


H.v. Tab 
Tab 

Primary -1 Flyback 
Primary Gndi Flyback 

Diode 1 1NMQ05 
Cap. .02 


BUILD ARC 230 


riNONO 

11 

PAIT NUIMWI , 1 CO 

mI quantity [ U/M I 

001 

01 

51908300 

0 

1 

PC 

002 

01 

93505333 

0 

♦ 

666 FT 

003 

01 

51909001 

3 

1 

PC 

004 

01 

24534712 

5 


300 FT 

005 

01 

51500283 

0 

1 

PC 

006 

01 

24534710 

9 


250 FT 

007 

01 

51752300 

7 

1 

PC 

008 

01 

95637305 

4 

1 

PC 

009 

01 

94642184 

7 

1 

PC 

010 

01 

94219903 

5 

5 

PC 

Oil 

01 

94277400 

1 

1 

PC 


ASSEMBLY PARTS LIST 


HIGH VOi TAGE transformer <»SSY| A | 


U/M PAIT MKMfTION 


1 PC transformer flyback p 

A 666 FT WIRE 20GA STRO ORANGE 600V UL W 

1 PC RECT Ml VOLT RE6 18KV FOR AOV P 

300 FT INS sleeve 1/2 BLACK B 

I PC RES FXD FILM 250 MEG 5P P 
250 FT INS SLEEVE 3/R BLACK 6 

I PC lead elec anode AO KV DC W 

I PC DIO SIL IN4005 600PIV I.IV/IA P 

I PC CAP FXO CER 0.02UF IKV P 

5 PC CONTACTtFLAG 22-18AMG STRIP P 

1 PC STRAP CABLE TIE TYPE 1 P 

0011 TOTAL LINES 


CC6B1A/B 04-07-76 


62957400 A 





































CONDUCTOR 

IDENT. 

FIND 

NO. 

GAUGE 

(REF.) 

COLOR 

(REF.) 

LENGTH 

(APPROX) 

ORIGIN 

ACCESS 

FIND NO 

DESTINATION 


1 

L 

Ifl 

RED 

L.S 

BPS 

1 

S 

BPM 

6 

B 

S 

L 

16 

RED 

R 

BPS 

3 

S 

BPM 

BB 

B 

3 

p 

16 

BLK 

b 

BPS 

B 

S 

BPM 

3 

B 












M 

7 

BD 

YEL 

b.5 

BP3 

B 

9 

BPM 

IB 

B 

S 

7 

BO 

YEL 

b.S 

BP3 

1 

9 

BPM 

11 

B 

L 

7 

BD 

YEL 

6.S 

BP3 

3 

9 

BPM 

B1 

B 








9 




























1 







\ 





j 










— 


















































































AA3IS3 REV 8'71 


BUILD ARC 230 


ASSEMBLY PARTS LIST 


12-30-7^ 


AttiMMY NUMMI 'CD I MV. 


DftCRIPTlON 




6l407igfli f 


CABLE A SSY V lfi£Q DlSPi.AlL- 


fi£L 


12-30-75 


PART OEtCRIPTION 


001 

002 

003 

OOA 

005 

000 

007 

OOB 

009 


5l052907| 

942199o3| 

51906001| 

51905800 

51905804 

93403222 

93402444 

94277409 

93403000 


500 


CONN RRNTO CKT ED8C 22 POS 
CONTACTdELAG 22-18AW8 STRIP 
conn plug 3 PTN 
CONTAC7 PIN 20-14 STRIP 
contact pin 20-14 STRIP 
WIR loGA STRO RED 300V iiL PVc 
WIR 208A STRO YEL 300V UL PVc 
STRAP cable tie type 0 
MIR IbOA STRO BLK 300V UL PVc| 
0009 TOTAL LINES 


62957400 A 


















,.7»»-4ol released class a 




NOTES: 

A MARK 'ASSY^KOTSSa" IN AREA 
SHOWN PER GDC SPEC 101 a 1508. 


FRONT PANEL- 
ASSEMBLY, MODI 


C 6140755a 


y Of / 




























Build arc 2so 


ASSEMBLY PARTS LIST 


MV. 


MV. 

owo. 

MSCMPTION 

MC 

STATUS 

0860 

_61A0TSS?: ll 

A 

c 


PRO 

NT Panel assy moo i 

A 

Rl 

EL 

|t|finomo 

U 

PAIT WNMN 


Wf aUAMTITV 

U/M 

MIT MSCWmON 

MC 

eg 

o « e 
o o o 

(W 

01 

01 

01 

T1491R44 

6137S?00 

5191S101 

8 

5 

3 

1 

1 

1 


PC 

PC 

PC 

PANEl INOXCATOR Blank 

CABLP ASSY (INTENSITY CONT) 

KNOa, P-0 SKIPTEO/INSERT PLN 

0003 TOTAL LINES 

P 

6 

P 

_J 


62957400 A 








m. 




m 


CODE IDENT 

isqgp 


TITLE 

INTENSITY CONTROL CABLE ASSY 

PREFIX 

A 

DOCUMENT NO. 

bl375EDQ 

REV 

e> 

FIRST USED ON 

CCCW /CC SOI 

NHA 

bl37DbD0 

SHEET 1 of 3 


SHEET REVISION STATUS 

REVISION RECORD 














I 


3 


1 

REV 

ECO 

DESCRIPTION 

DRFT 

DATE 

APP 








I 











// 


RELEASED CLASS "c'‘ 

y 

/0*/V U 















1 


1 

oi 

OI 

OI 

C03«9 

added pim NO.S lb Pot 


ii-B-n 

-WLs^ 








J 








oz 

D| 

0^ 

oz 

cotiO 

C/V6 (,.0 TO n'O 

hsciP" 

) IH 



i 














03 

03 

03 

03 

cz-i-z. 

AOCCO R/W 

fipoeo PlH Vl©0 OF COUN 

0- 

3-2T-7J 



1 
















A 

A- 

A 

B 

53'/ 

CD11SM7 

/P£^ V C/./9SS /? 

ADO INT DIV LABCL 

Revised per ECO 

rt 

& 

^4- ■ 

'?!(T 

IV<-T 
















A 

A 

A 
















A 

B 

B 
























- 







_ 














ffS 

CMi 

EE 

I 



J 











ID 

1 

eiMM 

_ 1 

Hit 1 

1 














m 

lect 

loj 


I* 















ra « 


’•cai 

va 











_1 



m 

na 

SSl 

a 

m 

ISH 

a 








j 





■ 

la 

. 

_j 










J 



_J 



N^S: 

/1\ Apply label to cable per drawing Plethod b • Hark as shown. 

5. Buli^ identify with CDC Part number. 


APL bl375gOD 


DETACHED LISTS 



QA 


62957400 A 






COOC IOft4T 

1S120 


DOCUMCNT NO. 

tl37S2DD 


GAUGE I COIOS 
(KF.) I (tEM 


DESTINATION 


BP3 


BP3 


BP3 


ASSEMBLY PARTS LIST 



OB60 


613752001 



< 

:ABLE assy (INTENSITY CONT) | «| 

REL 

04.24-7! 

I CC6§U«B 1 

0S«t( 

|-?6 

7 

NNONO 


PART NUMMR 


m| ouantitv 

U/M 

PART ORKRIPTION 

MC 

VID 

ECO. NO. IN 

ECO. NO. OUT 

$/N 

WK IN 

WK OUT 


001 

01 

51899042 

V 

1 


PC 

RES VAR •IMEOOHM FIB 2 2« lOP 









002 

01 

51905901 

d 

1 


PC 

conn RECPT 3 CONTACTS 









003 

01 

51906200 

4 

3 


PC 

CONTACT# SKT 20*l4OA STRIP T 









004 

01 

94277409 

2 

2 


PC 

STRAP CABLE TIE TYPE • 




11547 



7621 


004 

02 

94277409 

2 

1 


PC 

strap cable tie TYPE 6 



11547 



7621 



005 

01 

93462444 

6 

1 

500 

ft 

MIR 2o6A STRO YEL 300* UL PYC 




U547 



7621 


005 

02 

1 93462444 

6 

3 

750 

FT 

MIR 2oOA STRO YeL 300V UL PVC 






7621 



o 

e 

01 

24534707 

5 


200 

ft 

INS sleeve 3/16 BLACK 









007 

01 

94277400 

1 



PC 

STRAP cable tie TYPE 1 





i 




SM« total LINCS 



62957400 A 


























SHEET REVISION STATUS 














s 

M 

3 

2 

1 

_ 































A 

A 

A 

A 

A I 























































_ 






— 



_ 









_ 

1 




































_i 


















1 


J_ 











































































































TITLE 

PREFIX 

DOCUMENT NO. 

REV 

Cable Assembly 

Rear Panel - Monitor 

A 


Lm07b31 

A 

FIRST USED ON 

CCSS5 

NHA 

15L3D5aO 

SHEET 1 of S 


REVISION RECORD 


P 


DESCRIPTION 




RELEASED CLASS " 


53-77 


^sz,£:j9s£P c:^^f9J‘S a 








NOTES: 

A 


Cut wire into two 3" pieces to ground each end of coax. 
See Sheet 2 for additional notes. 


APL bl407t,31 


DETACHED LISTS 



CODE lOENT 



DOCUMENT NO. 

REV, 


15*120 

SHEET 2 

A 

bm07b31 

_i 

A 


Notes cont.: 


A 

A 


l.S inch max from end of ferrule to far end of crimped on center contact f2>. 
Dress wires to left side of connector as shown before securing find number 12. 


A 


Bulk identify with CDC Part Number. 

Identify pin 1 of connector housing -Cfind no. m> by placing a white dot 
adjacent to socket assigned as no. li as shown below. 



Top View 
/aser 

S.’oU., 
SiJte. I/iCaO 


(r.,.U At /s) 


62957400 A 




CONTROL OALA 


CODE IDENT 

15*120 3 


DOCUMENT NO 

bma7b3i 


BPI (REF) 



CJ I 
CREF) 


ALARM ('REF') 


TOL.ERANCE 


CON^ROl JA'A 


CODE lOENT 

15120 


DOCUMENT NO. 

bm07t31 


CONDUCTOR 

FIND 

GAUGE 

COLOR 

LENGTH 

IDENT. 

NO. 

(REF.) 

(REF.) 

(APPROX) 

1 

7 

2M 


lA.O 

2 

1 

2M 

0 

b.O 

3 

17 

2M 

1 

lA.O 

M 

17 

24 

0 

lA.O 

5 

17 

24 

0 

lA.O 

t 

17 

24 

*1 

lA.O 

7 

10 

24 

2 

12.0 

A 

A 

24 

1 

12.0 

*1 








DESTINATION 

BPI 

12 

BPI 

13 

BPI 

b 

BPI 

5 

BPI 

1 

BPI 

10 

Alarm 

C+} 

Alarm 

c-> 



CJl 

13 

CJl 

14 

CJl 

17 

CE2 


CJl 

02 

CJl 

03 

CJl 

01 

CJl 

04 


ACCESS 

FIND NO. 

REMARKS 

2,b-,1 

Video 

2 

Ground Shield 

2 

^ H-Sync 

2 

V lyPR 

Ground -/ 

2 

Ground 

2 

V-Sync J TUPR 

5 

= 5V 

5 

Ring Bell 



15 

Ptr Rev Data 

15 

Data Rate Sel 

15 

Ptr Dsr/Co 

4 

Ptr Protective Gnd 



62957400 A 


7-99/7-100 



























CONTROl Di 

1 


CODE lOENT 

1S320 

SHEET 5 

WL 

DOCUMENT NO. 

bmD7b31 

W 

CONDUCTOR 

lOENT. 

FIND 

NO. 

GAUGE 

(REF.) 

COLOR 

(REF.) 

LENGTH 

(APPROX) 

ORIGIN 

ACCESS 

FIND NO. 

DESTINATION 

ACCESS 

FIND NO. 

REMARKS 

21 

3 

■1 

Q 

I9S 

AP2 

n 

2 

CJl 

09 

15 

OROUNO 

22 

a 

m 

1 


AP2 

n 

2 

CJl 

lb 

15 

Sec RTS 


8 

BE 

9 

QQI 

AP2 

1 

2 

CJl 

ID 

15 

RECEIVE CLOCK 


8 


9 

QQ 

AP2 

2 

wm 

CJl 

15 

15 

TRANSMIT CLOCK 

mm 

8 


9 


AP2 

19 

2 

CJl 

12 

15 

RING INDICATOR 

2h 

11 

2M 

5 

BQIi 




CJl 

n 


GROUND 
































m 












B 























































m 












m 






































m 












B 
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CODES AND CHARACTER SETS 


Appendix A contains character sets and symbol code listings and dot matrix symbol 
formations. 

The display keyboard alphanumeric character set, dot matrix formations with octal 
codes, and control code dot matrix formations are shown in table A-1, figure A-1, 
and figure A-2 respectively. 
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OOOOOOO ooooooo 
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ooooooo ooooooo 
OOOOOOO ooooooo 
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OOOOOOO OOOOOOO OOOOOOO 00CO90C 0009000 0090000 9009009 0999990 

0900090 9000009 0999990 0OCO9OO 0009000 0090000 0000990 0999990 

0090900 0900090 0000900 0009000 OOOOOOO 0009000 OOOOOOO 0999990 

0009000 0090900 0009000 00rO90cD .~)009000 0090000 OOOOOOO 0999990 

0090900 0009000 0090000 00CXD900 0009000 0090000 OOOOOOO 0999990 

0900090 0090000 0999990 0000099 0009000 9900000 OOOOOOO 0999990 

OOOOOOO 0900000 OOOOOOO OOOOOOC OOOOOOO OOOOOOO ooooooo ooooooo 

ooooooo 9000000 ooooooo OOOOOOC ooooooo ooooooo ooooooo ooooooo 

-L 17 D :orE _171 - rf^l 7 E cccf 173 174 cdf 17 S cce l^k ‘t 1 '^’" 

.■'MBCL_ ^ S-'MBC. y ^'MBC Z S^MS' "f • MB ’ / ‘^mB'. ^ 'MSC. _ 'MBL", CEL 

02002 


Figure A-1, Alphanumeric Dot Matrix Formations and Octal Codes (Sheet 3 of 3) 
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•00«000 0#00CX>D 0»CXD000 •••GOOD —OOOO —90000 09 muu(j 0 —ooooo 

—09000 9090000 9090000 •OOO-A^xr 9000000 9000000 9009000 9090000 

9099000 #000000 9000000 #000000 #000000 #000000 #00#000 9090000 

9009000 0900000 0900000 ##OODOO 99009— 9900990 9999000 9900000 

#00#00# 00##00# 00##00# #00#00# #0000#0 9009009 9009009 #0#0#00 

000#00# #0##00# #0#0##0 #000##C #0000#0 #00#00# 9009090 9090900 

0009009 0909999 0#00##0 ###0##0 ###00#0 ####00# 000##00 9900900 

0009009 0009009 0009009 0009009 0000090 00090— 0009090 00009C0 

0000990 0009009 000#00# 0009009 0000090 00009— 0009009 00009— 

CODE POD CODE OQl CODE □ DE CODE □ 03 CODE 004^ CODE DPS CODE Jink- CODE □ □7 

SYMBOL ^U L SYMBOL JM SYMBOL jry symbol ETX SYMB0lX5T symbol symbol SYMBOL BE L 

CONTROL+ CONTROL+ CONTROL+ CONTROL+ CONTROL+ CONTROL+ CONTROL+ 

® A B ETX D E F 6 


9900000 9009000 9009000 #0#000C/ ####000 0##0000 0900000 0900000 

9090000 9009000 990900C 909000C 9000000 9009000 9090000 9090000 

9090090 9999000 9099000 9090000 9000000 9000000 9000000 9000000 

9900909 9009000 9009000 90909— — 99— #C>D#000 0#00##0 0#CO#CO 

#0#0#00 90999— 9009900 090009Z 9009000 C##0##0 0099009 0090900 

9090090 0000900 0000900 090009C 9009000 0000909 9099009 9090900 

9900009 0000900 0000#no 0 CXX) 0#0 0009900 00CO##0 0909009 0900900 

0000909 0000#00 OOOC# 000009C 0009000 0000909 0009009 0000900 

0000090 0000900 00009— 0000090 0009000 0000909 0000990 0000900 

CODE 010_ CODE Dll CODE _01E_ :ode 013 - -^E m.14 CODE -D.15 CODE_ □ 1.L c:^E-Q17 

SYMBOL HI SYMBOL H T SYMBOL SYMBOL V_T :’mbol FF SYMBOL LK. SYMBOL S 0 S-^MBC. ^ J 

^ CONTROL+ LINE CONTROL+ CONTROL+ CARRIAGE CONTROL+ CONTROL + 

I FEED K L RETURN N 0 


9990000 9990000 9990000 9990000 9990000 9009000 0900000 9990000 

0909000 0909000 0909000 0909O00 0909000 ##0#CXX5 9090000 9000000 

0909000 0909000 0909000 0909U90 0909009 9099000 9000000 90(D9990 

0909900 0#0#0#0 0909090 0#0##0# 09090— #00#CXD0 0#00CXX5 ##00#0# 

0909900 0909090 0#0##0# 0#0#00# 0909909 9009009 0090909 9000909 

###o#oo ###oo#o ###ooo# ###oo#o ####oo# ooo#o#o #C#0#C# #0CXD##0 

0000900 0000090 0000090 0000009 00999— 0009900 0900090 ###0#0# 

0000#00 0000090 0000900 0000909 0000009 0009090 0000090 0000909 

00009— 0000090 00009— 0000090 0000009 0009009 00000#0 0009990 

codeDE^O code DEI codeJQ^S :odeOS3_ -qceO E M code D ES code DEL cc~e Q^7 

S''MBOlDLE SyMBOlDCJi symbol SyMBC D -MB". DC 4 CyMBO, NAK SYMBO^ SYJ^ .■'MBC ETB 

CONTROL+ CONTROL+ CONTROL+ CONTROL+ CONTROL+ CONTROL+ CONTROL+ CONTROL+ 

PQRST UVW 


0990000 9990000 0990000 ###0003 9999000 0###000 ###0000 #00#00C 

#000000 #000000 9000000 9000000 9000000 9000000 9009000 #00#0<X) 

#000000 #000000 # 00###0 #000003 #oooo#o #oooo#o #oo#o#o #oo#o#o 

#000000 ##00000 0900909 9900— 0 ##00#0# #0###0# 9990909 #00##0# 

9009009 #0#000# 00#0#0# •00#00# 9000900 9009900 #0#0#00 •00##00 

o####o# #o##o## #o#o##o #oo#ooc- #oooo#o #oo#o#o #oo#o#o o##oo#o 

ooo#o## ###o#o# o#oo#o# ####ooo oooooo# o##ooo# oooooo# oooooo# 

0009009 0090009 0000909 0009009 0000909 0000909 0000909 0000909 

0009009 0090009 0009990 OOOO—Z 0000090 0000090 0000090 00CO090 

-xeD 1D_ ccDf Oai c'-iG3S„ :t 033 ‘034 -‘035 ccde Oak_ - -037 

SyMBOlCAN SYMBC.EfI JYMB' SUB MB ESC MS FS mb GS. »MSC. RS mb us 

CONTROL+ CONTROL+ f CONTROL+ CONTROL+ CONTROL+ CONTROL+ 

X Y I ESC M H J c 

NOTE: ASCII delete code (DEL) Is listed with preceding alphanumeric codes 
(see 1778). 


Figure A-2, Control Code Dot Matrix Formations and Octal Codes 
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The nonimpact printer character set and character repertoire and the impact printer 

character repertoire are shown in table A-2, figure A-3, and figure A-4 respectively 


TABLE A-2. NONIMPACT ALPHANUMERIC CHARACTER SET 


UPPERCASE 

SYMBOLS 

ABCDEFGHIJKLM 

NOPQRSTUVWXYZ 

LOWERCASE 

ABCDEFGHIJKLMNOPQRSTUVWXYZ 

SYMBOLS • 

NUMERALS 

0123456789 

CHARACTER 

NAME 

CHARACTER 

NAME 


Space (Nonprinting) 

} 

Semicolon 

1 

Exclamation Point 

< 

Less Than 

II 

Quotation Marks (Diaeresis) 

= 

Equals 

# 

Number Sign 

> 

Greater Than 

$ 

Dollar Sign 

? 

Question Mark 

% 

Percent 

@ 

Commercial At 

& 

Ampersand 

[ 

Opening Bracket 

1 

Apostrophe (Acute Accent) 

\ 

Reverse Slant 

( 

Opening Parenthesis 

] 

Closing Bracket 

) 

Closing Parenthesis 

M t 

Up Arrow 

• * 

Asterisk 

♦ ♦ ^ 

Left Arrow 

+ 

Plus 

% 

Grave Accent 

/ 

Comma (Cedilla) 

{ 

Opening Brace 

- 

Hyphen (Minus) 

1 

1 

Vertical Line 

. 

Period (Decimal Point) 

}' 

Closing Brace 

/ 

Slant 


Equivalent (Overline) 

; 

Colon 

♦ ♦ 

Space for Parity Error 

♦ Characfers differing slightly from those of display character set. 


♦ ♦Characters completely different from those in display character set. 
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CODE 040 
SYMBOL 


CODE 041 
SYMBOL 


ini 


CODE 043 
SYMBOL 


inB^r 
□□□□□ 
~inmnr 

■□■□I 


CODE 044 
SYMBOL 


□■■■r 

nnnoi 


nnnni 

■□■I 


CODE 045 
SYMBOL 


CODE 046 
SYMBOL 


CODE 047 
SYMBOL 


■■■□■■□■□■■I 

BnBBBlDBnaBl 

naBonlnaaor. 

□□laDDB^I 


CODE 060 
SYMBOL 


BBni 

mmami 

BBDBI 
^□Bl 


■□I 


CODE 051 
SYMBOL 


!□! 


CODE 052 
SYMBOL 


□BGB^ 

□□□□a 
□□ann 
^inanr 
□anan 


CODE 063 
SYMBOL 


CODE 054 
SYMBOL 


ini 


□Bl 

_DBI_ 

□□□□□lanaB 

BBDBBlannBB 

nm\z_z 

^ni 


CODE 0 55 
SYMBOL 


□□□□□ 


CODE 056 
SYMBOL 


CODE 057 
SYMBOL 


CODE 060 
SYMBOL 


IDI 


lani 


!□! 


□□□I 

□■□BBan 

naanD 
PBDB^ 
□□BBD 

□BBBn 

nnur 


CODE 06I 
SYMBOL 


lanai 

in^Di 


CODE 062 
SYMBOL 


luanL 

□BBBn 

nBBBG 

. ■□□□B 

nBBB~ 
InBBB 

!□□□□□ 


CODE 063 
SYMBOL 


□□□L 

□BBBG 
^BBBG 

anna 

BBBn 
□BBBn 

nnnnr 


C0DE064 

SYMBOL 


CODE 065 
SYMBOL 


CODE 066 
SYMBOL 


_nainnann 

BnnBlnBBBr 

□BnBlnnnni 

□BBnfllBBBBn 

□□□□□iBBBBn 
^□BlGBBBn 

nalanGni 


IGGI 


GGGGI 

GBBBG 

naaBH 

nnnnr 


CODE 070 
SYMBOL 


CODE 07I 
SYMBOL 


□GGGniBGGGBIBGGGI 

^gIgbbbgIgbbbg 

GBiGBBBGinBBBG 

_ZZ.nGGGB|BGGnG 

BGBBB|GBBBG|BBBBn 
BnBBB|GBBBG|BBBGB 
nBBBlBnnnB|BGnB~ 


CODE 072 
SYMBOL 


_nnBi 

■GGBI 

■BBBI 

■GGBI 

■GGBI 


CODE 073 
SYMBOL 


CODE 074 
SYMBOL 


inni 

inni 


CODE 075 
SYMBOL 


□GGGG 

BBBBB 

GGGGG 


CODE 076 
SYMBOL 


IGI 


IGI 


IGI 


CODE 07 7 
SYMBOL 


IGGGI 

GBBBG 

BBBBG 

ZBBnr 
BGBI 


CODE lOO CODE ICI 

SYMBOL SYMBOL 


ini 


GGG 

GBBBG 

□I 
□I 

□BGGG 

ni 

■nnnn 


BGGGI 

GBBBG 

GGGIGBBBG 
GBGIGGGGG 

GBBBG 
GBBBG 
GBBBn 


CODE I02 
SYMBOL 


□GGG 

BGBBG 

BGBBn 

BGGGr 

BGBBn 

ZGBBG 
GGnn^ 


CODE I03 
SYMBOL 


OGGI 

GBBBG 
GBBBB 
GBBBZ 

GBBBL_. 

GBBBG 

nnnnr 


CODE I04 
SYMBOL 


GGGGB 
nGBBG 

IGBBG 

JGBBG 

BGBBG 

HGBBG 

nnnn 


CODE 105 
SYMBOL 


□□GGG 

GBBB 
GBBB 

GGGB 

GBBB 
GBBB 

nnnnn 


CODE 106 
SYMBOL 


□GGGG 

GBBBF 
GBBBI 

GGGBI 

GBBBI 
GBBBI 
GBBBI 


CODE 107 
SYMBOL 


OGGI 

GBBBG 
GBBB 

GBBBi._ 
GBBGG 

GBBBG 

nnnn 


CODE j fO 
SYMBOL 


GBBBG 

GBBBG 

□BBBG 

□GGGG 

GBBBG 

GBBBG 

GBBBn 


CODE 112 
SYMBOL 


BBBBG 
nBBBG 
BBBBG 
BBBBG 
nBBBG 
GBBBG 

nonnr 


CODE 113 
SYMBOL 


GBBB[ 

GBBGI 
GBGBI 
GOBBI 
GBGBI 
GBBGI 
GBBBG 


CODE 114 
SYMBOL 


CODE 115 
SYMBOL 


nBBBG 

GGBOG 

GBGBG 

GBOBG 

GBBBG 

GBBBG 

GBBBG 


CODE 116 
SYMBOL 


GBBBG 

GGBBG 

GBGBG 

GBBGG 

GBBBG 

GBBBG 

□BBBG 


CODE 117 
SYMBOL 


□□nr 

□BBBG 
GBBBG 
GBBBG 
□BBBG 
GBBBG 
“GGGI 


CODE 120 
SYMBOL 


Gonni 

GBBBr 

GBBBr 

GGGGI 

GBBBI 

□BBBI 

□BBBI 


JG^^L 

□BBBG 

GBBBG 

□BBBG 

□BGBG 
□BBGZ 
inGBG 


CODE 122 
SYMBOL 


□□□□I 

□BBBG 

GBBBG 

GGGG 
GBGBI 

GBBG 
GBBBG 


CODE 123 
SYMBOL 


□□□I 

GBBBG 
GBBBf 

nGGGL 

BBBBG 

GBBBG 

nGnnr 


CODE 124 
SYMBOL 


CODE 125 
SYMBOL 


ni 
Gl 

GBBBGI 

gbbbgI 

□BBBG 
□bbbgI 

nOGGI 


Figure A-3. Nonlmpacl- Printer Character Repertoire (Sheet 1 of 2) 
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Figure A-3. Nonimpact Printer Character Repertoire (Sheet 2 of 2) 
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PRINTER MECHANISM CONTROL 
COOES,NO CHARACTERS PRINTED 


FORM . RETURN 

htnrl ktttH ktirH 


012 013 014 015 


Figure A-4. Impact Printer Character Repertoire (Sheet 2 of 2) 
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MOS CIRCUIT PRECAUTIONS 


This appendix contains MOS circuit handling precautions. 

Integrated circuits consisting of MOS (metal-oxide semiconductor) elements are 
susceptible to unrepairable damage if exposed to excessive static electricity. Since 
such excess charge can be easily built up on and carried by the person servicing the 
equipment which contains MOS circuits, certain MOS circuit handling precautions 
must be followed. The terminal subsystem contains a variety of MOS circuits through¬ 
out (ROM chips, receiver/transmitter chips, static shift register, etc.) so, rather 
than identify each of the many MOS circuits for special handling, it is safest to 
follow MOS circuit handling precautions at all times when performing installation, 
checkout, or any maintenance. The precautions to observe are as follows. 

1) Never insert, install, remove, replace, or otherwise connect/disconnect 
any circuit(s) within the terminal subsystem with primary power applied to 
any of the cabinets and/or equipments within the subsystem. Power off 
for the cabinet being worked on is not sufficient. An interface adapter 
module, powered within another cabinet, may be supplying signals to the 
bus or backplane of the cabinet in which you are installing/removing a 
MOS circuit. This may be sufficient to damage the MOS circuits upon 
initial contact with the powered circuit. 

WARNING 

When observing static grounding precautions, do 
not touch powered-on electrical equipment and 
chassis frame at the same time. 

2) Before touching, grasping, or handling any circuit, connector, cable, 
or bus/backplane - always touch hand(s) to an exposed portion of the 
associated chassis frame to equalize potentials (bleed off any possible 
static charge from your hands onto the ground-level chassis). 

3) Especially in dry ambient air, any movement may cause static electricity 
build-up due to friction. In the case of shuffling one's feet across a dry 
carpet, such charge may be quite high and may easily jump from a cable 
connector being held onto the pins being mated to on an equipment. This 
could damage the MOS circuits within the equipment. Thus, the chassis 
frame must always be touched immediately before connecting any cable 
to it. 
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4) When removing, replacing, or otherwise handling any assembly/module 
which contains MOS circuits, do not touch circuit paths or conductors 
if at all possible. Do not carry a MOS circuit assembly across a room 
while touching its circuits. 

5) When a module is out of its chassis, if it is to lay somewhere where it 
may be touched, if it is to be carried to some other location, or if it is 
to be shipped, always try to keep it in a special conductive bag or other 
approved MOS circuits protective container/wrapping. 
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S2-Key Typewriter Keyboard 


This appendix describes the 82-key Typewriter Style Keyboard. 

It is one of three detachable keyboards available with the 752 
display terminal subsystem. The other two detachable 
keyboards, the 80-Key ISO and the 80-Key FTZ licensed units are 
described elsewhere in this manual. 

Because of the many similarities between the 82-Key Typewriter 
Keyboard and the 80-Key ISO (International Organization for 
Standardization) keyboards, this appendix will be used in 
conjunction with the existing manual content. Contained herein 
will be information which should be used to describe the 82-Key 
Typewriter Style Keyboard only, and that which is not covered 
in the manual. Deletions may also be indicated. 

Here follows the arrangement of this appendix; 

GENERAL DESCRIPTION 

• Keyboard Assembly 

• Keyboard Features 

• Operator-Control Features 

• Features Summary List 
THEORY OF OPERATION 

• Keyboard Assembly 

• External Controls 

• Keyboard Data-Entry and Control Keys 

• Typomatic Keys (new addition to keyboard) 

(Note; The three above subheadings are not specifically listed 
in the manual but are used to explain the 82-Key Typewriter 
Keyboard). 


GENERAL DESCRIPTION 


KEYBOARD FEATURES 

The 82-Key Typewriter Keyboard of the terminal serves as both a 
terminal control and a data input unit for the terminal opera¬ 
tor. The terminal control function of the 82-Key Typewriter 
Keyboard is discussed in this appendix. The keyboard uses a 
main cluster of 68 keys, similar in appearance to a standard 
teletypewriter keyboard, and a 14-key numeric entry cluster, to 
facilitate making numeric entries, located just to the right of 
the main key cluster. See figure C-1. 
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CAUTION 


Do not use a "lead" pencil to set 
switches under keyboard lift-off 
cover. Graphite dust from the pen¬ 
cil can cause an equipment 
malfunction. 


FEATURES SUMMARY LIST 

Add the following items for the 82-Key Typewriter Keyboard to 
the "Features Summary List." 

• 82-Key Typewriter Keyboard with a 68-key main cluster 
and 14 key numeric entry cluster 

• Cursor controls: up, down, left, right and home 

• Typomatic Keys - When the key is depressed and held, 
the repeat feature is activated without having to 
depress the Repeat Key 


THEORY OF OPERATION 


KEYBOARD ASSEMBLY 

Differences in operation of the 82-Key Typewriter Keyboard are 
described under these new headings: 

• External Controls and Indicators 

• Keyboard Data Entry and Control Keys 

• Typomatic Keys 


EXTERNAL CONTROLS 

Those controls and indicators (external) previously mentioned 
under "Operator-Control Features" have a new location on the 
82-Key Typewriter Keyboard. The only switch with any signifi 
cant change is the 96/64 Switch. 
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Figure C-1. 82-Key Typewriter Keyboard Layout 


OPERATOR CONTROL FEATURES 

The following list notes those switches which previously on the 
80-Key Keyboard were located across the top of the keyboard and 
which on the 82-Key Typewriter Keyboard are all located under a 
lift-off cover, just above the numeric cluster. These switches 
are now two position rather than three position toggle 
switches. The list below names the switches as they appear 
left-to-right (also see figure C-2). 

• 96/64 switch 

• FULL/HALF DUPLEX switch 

• 300/HIGH BAUD RATE switch 

• 300/LOW BAUD RATE switch 

• NO PARITY/ODD PARITY switch 

• NO PARITY/EVEN PARITY switch 

• PAGE/SCROLL switch 
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As noted earlier, the display terminal has external (operator) 
controls located on the keyboard and the front panel, and the 
rear panel. No change has occurred with the 82-Key Typewriter 
Keyboard external switches except for location on the keyboard. 
However, the change in function of the 96/64 switch is worth 
noting (see figureC-2). 



(DECAL ON BACK OF 
LIFT-OFF COVER) 


64/96- 
NOT USED—' 

FULL/HALF DUPLEX- 
300/HI6H BAUD RATE—' 

300/L0W BAUD RATE- 
NO PARITY/ODD PARITY—' 

NO PARITY/EVEN PARITY- 

PAGE/SCROLL—' 


Figure C-2. 82-Key Typewriter Keyboard and Operator Control 
Features 
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96/64 Switch 


In addition to the existing information regarding the "96/64 
Switch," the following will be added in discussing the 82-Key 
Typewriter Keyboard: 

Also in the 64 position, symbols thus shown and}) are 

not accessible via the keyboard. The positioning of the 96/64 
switch does not affect received information. 

With the switch in the ,96 position, lowercase letters and sym¬ 
bols '^(grave accent), {(left brace), j(right brace), ^(vertical 
line), andA/(swung dash) may be entered from the keyboard. In 
the 64 position, letters are uppercase regardless of SHIFT or 
SHIFT LOCK key use and the beforementioned symbols are replaced 
by: 

@ (commercial at) instead of grave accent 
[ (left bracket) instead of left brace 
] (right bracket) instead of right brace 
^ (reverse slant) instead of vertical line 
A (caret) instead of swung dash 

The association between key and generated symbols, however, is 
affected by the 96/64 switch under the keyboard lift-off cover. 
If the 96/64 switch is set to the 64 position, lowercase let¬ 
ters and the key symbols imprinted in yellow are disabled. 

Table C-1 shows the effect this has to the yellow symbol keys. 

TABLE C-1. YELLOW SYMBOL GENERATION WITH 64-CHARACTER 
SELECTION 


TYPEWRITER 

KEYBOARD 

Keys Actuated 

Symbol Generated 


•■v 


v. 


N 

< 

I 


} 

{ 


} 

I 


+ SHIFT or 
SHIFT LOCK 


+ SHIFT or 
SHIFT LOCK 


+ SHIFT or 
SHIFT LOCK 


y\ 

\ 

\ 


0 - 5 “ 






KEYBOARD DATA-ENTRY AND CONTROL KEYS 


Those keyboard data entry and control keys whose operation dif¬ 
fers from those of the 80-Key Keyboard are as follows: 



CLEAR EOL Key 



STX (Control/B 

Key) 


ETX (Control/C 

Key) 


RETURN Key 



Cursor Down 

) Key 


HOME Key 



In addition, the LINE FEED Key is deleted when discussing the 
82-Key Typewriter Keyboard. 

Add the following key in the discussion of the 82-Key 
Typewriter Keyboard: 


CLEAR EOL Key 

Pressing the CLEAR EOL Key clears all unprotected characters 
from the present cursor position to the end of the line con¬ 
taining the cursor. The cursor does not move. 

Pressing the CLEAR EOL Key causes transmission of a SYN control 
function code and initiates the line clear operation. 


CONTROL Key 

Under the heading "CONTROL Key", note the following paragraphs 
under the subheadings identified as "Fixed-Code Keys" and 
"Cursor Movement Keys." 

Insert the following table for the 82-Key Typewriter Keyboard 
under the sub-heading "Fixed-Code Keys": 

The following eight fixed code keys have codes that may also be 
accessed via actuation of the CONTROL key plus a character key: 







.xed Code Key 

ASCII Mnemonic 

Equivalent 


CLEAR 

CAN 

CONTROL 

plus 

X 

CLEAR EOL 

SYN 

CONTROL 

plus 

V 

HOME 

EM 

CONTROL 

plus 

Y 

t 

SUB 

CONTROL 

plus 

Z 


LF 

CONTROL 

plus 

J 


NAK 

CONTROL 

plus 

U 

ENTER- 

FS 

CONTROL 

plus 

M 

ENTER+ 

GS 

CONTROL 

plus 

H 


Use the following table for the 82-Key Typewriter Keyboard 
under the sub-heading "Cursor-Movement Keys": 


Keys ASCII Mnemonic Function 


RETURN 

CR 

Returns cursor to left margin 


BS 

Backspaces cursor 

CLEAR 

CAN 

Clears display and resets 
cursor 

CLEAR EOL 

SYN 

Clear to end of line 

HOME 

A 

EM 

Repositions cursor to home 
position 

1 

SUB 

Moves cursor up a line 


LF 

Moves cursor down a line 


NAK 

Moves cursor forward 

CONTROL plus V 

SYN 

Clears a line from cursor to 
end of line; cursor does not 
move 

CONTROL plus N 

SO 

Initiates reduced intensity 
and advances cursor one space 

CONTROL plus 0 

SI 

Ends reduced intensity or 
blink (highlight) field and 
advances cursor one space 

CONTROL plus W 

ETB 

Initiates blink and advances 


cursor one space 







STX (CONTROL/B Keys)* 

The STX key is an addition. 

In block mode, using the CONTROL key in combination with the B 
key defines the starting point of a block data transfer and 
stores an STX code at the current cursor position. In half¬ 
duplex character mode, the STX code generated by the keys is 
stored and transmitted. 


ETX (CONTROL/C Keys)** 

In block mode, using the CONTROL key in combination with the C 
key defines the termination point for a block data transfer. 


RETURN Key 

The RETURN Key on the 82-Key Typewriter Keyboard has the same 
function as the CARRIAGE RETURN Key on the 80-Key Keyboard. 


Cursor Positioning 

Under the subheading "Cursor Positioning" add the following: 
Cursor Down (^) 

This key functions the same as the Cursor Up Key, except that 
the cursor motion is downward. Displayed data is not affected. 
The code is LF. 


HOME Key 

The HOME Key on the 82-Key Typewriter Keyboard has the same 
function as the RESET Key on the 80-Key Keyboard. 


*Front of keytop B to be engraved with STX. 
**Front of keytop C to be engraved with ETX. 
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Typomatic Keys 

When any encoded key is depressed and held, the repeat feature 
is activated without having to depress the REPEAT Key. The 
following legends will be Typomatic when depressed (see figure 
C -3) . 


1. _ (underline) 

2. - (hyphen) 

3. + (upper legend) 


7. X (upper & lower case) 

8 . / 


9.A- 

5 . ^ 10 . 

There shall be a 0.5 second delay from the time the key is 
depressed until it will repeat. If CONTROL is depressed along 
with these keys, they will not repeat. 

Use this figure in conjunction with the Typomatic information. 




V#4 
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Figure C-3. 82-Key Typewriter Keyboard Typomatic Keys 

NOTE 

When typomatic keys are pressed for 
more than one-half second, key sym¬ 
bol or function continually repeats 
until key is released. If control 
key is pressed in conjunction with a 
typomatic key, this repeat does not 
occur. 
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